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“twisting,” but, before work- 
ing it up, the new silk has to 


Tuk artificial silk industry, product is, upon the whole, 


Ny 


merely gun cotton, and would, 


to be proud, is reaching a a wie. ie gat therefore, prove very inflam- 
period of heavy production. mable and even detonating. 


A wealthy company has es- The finished skeins are im- 


Besancon, the products of a a 

whic!) are becoming more and 

more widely employed in the ; { 


stroys the nitric acid com- 
bined with the cotton. The 


silk industry. Silk dealers 
and the manufacturers of 
fabrics are, however, the onl 
ones who are acquainted wit 
artifi-ial silk. The public is 
unal)!e to perceive any differ- 
ence between the artificial 
and ‘hie genuine product. 

Artificial silk is as hand- 
some and as brilliant as the 
mos’ esteemed natural silks. 
It is inmate not quite so 
stro: . as the latter, and so is 
especially employed for fab- 
ries of which the warp is 
made of ordinary silk of in- 
ferior quality or else for rib- 
bons with a cotton warp and 
for «jl kinds of faney goods, 
for iinen and silk gowns, 
thea‘ rical costumes, ete. 

rough proper precautions 
and | y special processes dyers 
give this artificial product all 
the richest shades of color. 
The fundamental principle 
and seneral processes of man- 
ufacture were discovered and 
patented by Count de Char- 
doniet, chief of government 
engineers. 

Gu» cotton is first manu- 
factured by the ordinary pro- 
cesses, that is, by the action 
of a wixture of sulphuric and 
nitric acid upon well dried 
earded cotton and then wash- 
ing, drying, ete. Instead of 
cotton, wood pulp, such as 
that used for the manufacture 
of paper, may be employed ; 
but there is no advantage in 
this at the present price of 
cotton. 

The gun eotton is dissolved 
in a mixture of aleohol and 
ether under a strong pressure 
(40 to 50 atmospheres) in 
special apparatus. this 
way there is obtained a viscid 
eollodion thicker than that 
used in photography. This 
has to be filtered under pres- 
sure with the greatest care, 
for it must not retain the 
sinallest fiber of undissolved 
gun cotton. 

The collodion, well clarified, 
is lei by a large pipe to the 
spinning room, and, always 
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Fie. 2.—WASHING OF GUN COTTON. 


whole of the nitrie acid might 
be removed in this way, but 
a small quantity is left that 
causes no inconvenience. The 
Chardonnet silk, thus deni- 
trated, loses none of its quali- 
ties and remains but slightly 
combustible; no more so, in 
fact, than is spun cotton of 
the same size. 

Since the industry has be- 
come able to furnish unlimit- 
ed quantities of the product 
with a saving of fifty per 
cent. in the cost, as compared 
with that of ordinary silk, 
the applications of it have 
become very numerous. 

It is in this way that is 
manufactured the “silk 
straw” that is so much in 
favor for women’s bonnets, 
with. threads of silk juxta- 
posed and held by an elastic 
sizing in such a way as to 
constitute flat a few 
millimeters in widih, This 
silk straw allows 
to obtain entirely new and 
striking effects.—La Nature. 


A NEW BASIS FOR 
PHOTO-MECHANICAL 
PROCESSES.* 

A PRINT is made in the 
usual manner upon gelatino- 
bromide paper; that is to 
say, the paper is exposed 
under a negative, developed 
with hydroquinone, fixed and 
thoroughly washed. The 
print when finished is brushed 
over with a concentrated 
aqueous solution of persul- 
yhate of ammonium. The 
image bleaches in about a 
quarter of an hour. If we 
now remove from the surface 
the solution we have used by 
rinsing the print in cold water, 
and rub the wet film, the 
natural heat of the hand will 
dissolve those parts which 
were previously reduced by 
the developer. The white 
of the film which 
vad not been exposed to light 
will remain unchanged. 


A gelatine relief is thus ob- 


under ¢ ssure of from 40 
4 pressure O om tained. Where the film was 


gelatine remains in the half 
tones, while the film is thick- 


Upon the pipes that oeeupy — = 
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ed by smaller pipes to a 


the length of each frame are 
fixed the spinning nozzles, 
each of which consists of a 
small reservoir that communi- 
eates with the feed pipe. The 
reservoir terminates in a glass 
tube drawn out to a point pro- 
vided with an orifice having 
a diameter of a hundredth of 
& millimeter. 
_ The thread of cotton that 
issues from this tube (an imi- 
tation of the spinneret of a 
silk worm) was, in the first 
Place, plunged into water, 
Which solidified it immedi- 
ately in taking up the aleohol 
of the eollodion ; but much 
tter results are now ob- 
tained by dry spinning, in 
Which the solvent (aleohol 
and ether) rapidly evaporates, 
and the threads are so dry 
that they do not stick together 
When the machine winds them 
around the bobbins. 

It requires three or four 
eoecoon threads to constitute 
& Warp thread and more to 
orm thrown silk. The threads 
Of the artificial silk are, like 
thos of the ordinary artiele, 


Submitted to throwing ” and ‘ 


est in the high lights. 

If the gelatino-bromide of 
silver is not too sparingly 
coated, the relief, while till 
wet, is nearly as strong as 
shown in a freshly developed 
earbon print. After drying it 
may still be recognized with 
ease. To render it still more 
visible, the gelatine may be 
stained with an aqueous solu- 
tion of methyl-violet. A per- 
fect negative may be on 

roduced, as the thicker por- 
‘ions of the film absorb more 
dye than the thinner. 

Reliefs produced in this 
way should be of use in vari- 
ous photo-mechanical pro- 
cesses, as we shall show later 
on. 

The same process may be 
applied to negatives taken on 
bromide plates, but the relief 
is not always so perceptible 
upon the ordinary rapid 

ates of commerce as on the 
ess sensitive bromide paper. 
I have consequently taken the 

* Translated from the Photograph- 


isches Archiy by The British Journal of 
Photography, 


4 
Fie. 3—MANUFACTURE OF COLLODION. 


18470 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1156. , 


Fesrvary 26, 1898, 


latter for the illustration of my point, and I would re-| Actually, this was not the case. One must therefore 


counnend others to use bromide paper also for their | conclude that the pape J of the gelatine, where the 
a 


first experiments. 


For the prodnetion of these reliefs the negatives | tion of t 


should not be developed with pyrogallic acid, I have | 
already shown that a product of oxidation from the py- | 
rogallic acid may be retained with the silver in the | 
film, and renders it less soluble.* This tanning action 
would, of course, counteract the subsequent process, 
consequently it is necessary to develop with a stainless 
developer, as, for instance, hydroquinone or para-ami- 
dophenol. It is also necessary that the negatives 
should not be intensified with mercury, as this has a 
very strong tanning action. 

Negatives bleached with persulphate of ammonium 
and then, like carbon prints, developed in warm water 
by aubbing away the exposed portions of the film, may 
be converted directly into positives by staining with a 
dye. If the plate has not been over-exposed and over- 
developed, a stained transparency is obtained that may 
be used in the lantern, or for window decoration. 

The same results are obtainable with prints upon 
gelatino-chloride paper. It is immaterial whether the 
image is fully or only partially printed and then devel- 
oped with an acid develewar. The prints may be 
toned or untoned. The combined toning and fixing 
bath also has no injurious effect, although the film | 
may be tanned by the alum present. 

In all these experiments it may be seen that the me- 
tailic silver forming the half tones is only at the surface 
of the film. It extends to the glass or paper only in 
the darkest portions.+| In the case of gelatine prints 
the paper is laid bare only in the deepest shadows. 
These results confirm my theory of the structure of the 
negative, which has only been based hitherto upon 
microscopic observatious and experiments made by 
paring the filims.{ In searching for the causes of these 
phenomena it was found that persulphate of ammoni- 
nium (or potassium) not only bleaches the metallic sil- 
ver, that is to say, converts it to a colorless salt, but | 
that the saturated solutions also have an appreciable 
solvent action upon the metallie silver.§ 

The production of the relief may be due either to 
further tanning of the film or to increased solubility of 
the parts where silver had been reduced. I have been 
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silver is present, is a secondary process due to the reac- 
Re persulphate salts upon the metallic silver.* 

A further proof of the close connection between the 
alteration of the gelatine and the bleaching of the sil- 
ver lies in the fact that when the action of the persul- 
phate salt has been too short, the deepest shadows (still 
retaining their color) remain unchanged in tepid water, 
while the half tones dissolve. 

Concerning the use of this process for photo-mechani- 
cal purposes, it must be remembered that the relief is 
reversed, as in the processes at present employed. Bi- 
chromated gelatine becomes insoluble where it has 
been exposed to light. It must therefore be exposed 
under a negative for process work, collotype, and the 
carbon process. The same is necessary in Warnerke’s 
process, which has for basis the retention of the oxid- 
ized product of the pyrogallol at those portions of the 
gelatine film retaining the silver, and there tanning it. 

n the course of my experiments I hit upon some other 
methods of producing a relief from a silver print on 
gelatine. Hitherto they have all proceeded from the 
solubility of the unexposed parts, thus leaving the ex- 
portions intact. For instance, if a finished gelatino 
»sromide print is treated with a concentrated solution 
of bichromate of ammonium, tae unexposed portions 
will swell and become soluble in warm water, while the 
parts containing the silver will remain unchanged. 
will not refer at greater length to this, because the pro- 
cess does not seem to offer any particular advantages 
in comparison with Warnerke’s. As an analogue to the 
process with persulphate salts, the behavior of ferric 
chloride and gelatine can alone be instanced. Ferric 
chloride has a very strong tanning action upon gela- 
tine. Upon exposure’to light, ferrous chloride is formed, 
which renders the gelatine soluble. 

To obtain by my method a suitable relief for photo- 
mechanical etching, a print must be made under a 
transparency, or the image may be obtained direct in 
the camera upon the film, which is to be subsequently 
used as the etching ground. I coated some copper 
plates with gelatino-bromide emulsion. The emabion 
was not of the highly sensitive kind required for in- 
stantaneous plates, but of medium rapidity, as used 
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able to determine that the latter is the case. A finished 
gelatine print was half brushed over with persulphate 
of ammonium. After rubbing it in warm water, the 
image was still perfect on the half that had not been 
brushed over. On the side that had been brushed 
those parts were dissolved where the silver had been 
reduced, while the portions where silver had not been 
reduced remained unaffected. Those portions of the 
gelatine film in which the metallic silver is embedded 
consequently become more soluble when treated with 
persulphate salts than those parts which are free from 
silver. 

Only two alternatives are possible: First, that the 
gelatine is affected in the exposed portions prior to the 
experiment, so that the persulphate salt has a different 
action upon it in comparison with ordinary gelatine, 
or, second, that the entire change in the gelatine first 
happens when the persulphate salt acts upon the silver 
contained in the film. 

The first alternative must not be rejected immedi- 
ately, as many photographic chemists hold that the 
gelatine absorbs bromine from the exposed bromide of 
silver, since it acts as a sensitizer.| 

I thought I eould decide this question by converting 
into bromide of silver, with bromide of copper, half of 
a gelatine print, and then removing the bromide of sil- 
ver with hyposulphite of soda. After treating the 
whole picture with persulphate of ammonium, a re 
versed relief was produced on the half from which the 
silver had been removed, when the print was rubbed 
in tepid water. The previously dark parts were left 
and the lights were dissolved. The same happened 
with a bromide print. A tanning action might be as- 


upon photo-mechanical plates. For photo-mechanical 
purposes it is necessary that there should be great 
opacity of image as well as absolute freedom from fog. 
(It is extraordinary how well the emulsion keeps upon 
a copper support. Plates that have been kept some 
weeks are not yet spoilt.)}+ Sucha gente was exposed 
behind a sereen in the camera.t Upon development 
in normal hydroquinone developer, a vigorous image 
was produced, without the least trace of fog. The fix- 
ing also began normally; but the destructibility of 
the copper soon made itself apparent. The. copper 
decomposed the silver salt liberated by the hyposul- 
phite of soda, and was soon coated with a thin film of 
metallic silver not only upon the back, but also be- 
tween the plate and the film, and cnnonege | within the 
latter also. Not only does the image thus become 
strongly veiled with red fog, but the film is rendered 
quite unfit for the production of a relief, as those por- 
tions where the silver is deposited behave precisely the 
same as the exposed portions. 

I endeavored to remedy this fault by using the per- 
sulphate of ammonium before fixing ; but it was im- 
possible to produce a relief in that way. 

A few copper plates were first covered with a thin 
film of silver on both sides, and then coated with emul- 
sion. The difficulty of fixing was thus overcome. I 
was of opinion that the etching could not be impeded 
by the silver, since persulphate of ammonium is a sol- 
vent of silver. The etching would thus be initiated by 
the same means which had produced the gelatine relief. 
It also appeared possible to complete the etching with 
the persulphate of ammonium, as it is also a solvent of 
metallic copper. But these experiments failed also. 


eribed to the bromide of copper for those portions of | The under surface of the gelatine film became soluble, 
the film containing the silver. In that case, however, | through the action of the persulphate salt upon the 


amixture of the copper salt and the persulphate of 
ammonium must be less active than the latter alone. 


* Photographisches Archiv, 1896, pp. 16°, 174. 

+ In the case of thin films, such as many of the celluloid filma of com- 
merce, the relief can. of course, only be slight; consequently the image 
formed upon them has not much depth 

+t See Photographisches Archiv, 1897, p 113 

§ It therefore seems not without danger to use these salts for the elimi- 
nation of hypo from prints. There is alee the fact that the persulphates, in 
decomposing the bypo, precipitate sulphur 

According to the statements of Knopp, the bronzed gelatine, without 

further treatment, is far less soluble than the unexposed. (See Photograph - 
isches Archiv, 1894, pp. 66.) 


silver support. which was in immediate contact with 
| the former. The image no longer adhered sufficiently. 
Silvering the copper plate, therefore, is not a solution 
|of the problem. The relief might be prepared upon a 
| temporary support, and then transferred to the copper 
| plate. But I consider the direct exposure, upon the 
plate used for etching, of far more value in practice, 


* I express myself thus cautiously, because a prepared solution of silver 
in persalphate of ium has no solvent action upon gelatine. 

+ According to statements made not long ago by Russel. this was cer- 
tainly not to be expected. (See Photographisches Archiv, 1°87, p. 140.) 

+ The picture is thus obtained in the correct position at once for printing 
—tight to left upon the plate, 


= shall now continue my experiments upon these 
ines. 

Perhaps preparatory treatment of the piate with a 
thin film of resin may be of service, the same to be re- 
moved from the exposed parts by means of ether, prior 
to etching. 

I will leave for the present the application of the pro- 
cess to other purposes, such as collotype, the etehing of 
glass, the production of colored transparencies in the 
camera, etc., as I have not yet concluded iny experi- 
ments in these directions. R. Ep. LIESEGANG. 


GUTTA PERCHA—ITS PROPERTIES AND 
USES. 


THE Journal of the Society of Arts has recently pub- 
lished a valuable series of articles on gutta percha by 
Dr. Eugene F. A. Obach. We give from this series a 
few interesting appliances used in the gutta pereha in- 
dustry for testing and working up the gum. 

The physical and mechanical properties of gutta 
percha depend chiefly on its chemical composition, i. «., 
upon the relative proportion of gutta and resin or 


G 
ratio — ; but as far as the specific gravity is concerne:, 


the constitution of the resin, and probably that of the 
gutta also, asserts itself. The specific gravity of gutta 
percha of average composition is practically the sane 
as that of water; but the individual brands differ 
somewhat from each other, some being lighter aid 
others heavier than water. ° 

The specific gravity determinations are of consider- 
able technical value, as is also the absorption of water 
by it. The softening temperature depends on the re!a- 
tive proportion of gutta and resin, and it is determin: d 
by the apparatus shown in our first engraving. 

Fig. 1 consists of a rectangular frame, in which thre 
strips (1, 2 and 3) of gutta percha are each held under 
the tension of a spring, it being so arranged that «in 
electric contact is established and an alarm sounded is 
soon as one of the strips becomes soft enough to allow 
the spring to pull it apart. The three materials co 
tain 244, 38 and 60 per cent. of resin respectively, tlie 
one with the low percentage having been artificially 
produced. The trame with the strips is immersed on 
water contained in a large beaker, which is bei: ¢ 
slowly heated on a sand bath. The temperature of the 
water is now about 40° C. and nothing has yet oceurre |. 
On reaching 42° C. the bell sounds for the first tine 
and shutter No. 3 of the indicator drops, which shows 
that the material containing 60 per cent. of resin hus 
sufficiently softened to give way to the spring; now 
the bell rings a second time and shutter No. 2 drops. 
The temperature of the water is found to be 48°C. A 
rather long time elapses before the bell rings a thiid 
time and No. 1 shutter drops ; and the temperature at 
which the strip with 24¢ per cent. of resin softens is 
about 55° C. 

A third physical property, viz., the time required by 
a material to become hard again on cooling, after hav- 
ing previously been softened in hot water, also de- 
pends chiefly on the relative percentage of gutta and 
resin. 

The principal mechanical property is tensile strengt |). 
When gutta ;ercha is stretched it becomes stronger, «s 
may be determined by using the apparatus shown in 
Fig. 2. Ifathin rod of gutta mon <4 with thiekened 
ends, technically called a *‘ gut,” is suspended from the 
bracket at the top and a weight of four pounds is at- 
tached to it, it stretches at once toa pointon aseale. The 
weight is now gradually increased until it breaks. If 
the experiment had been carefully made, and thie 
breaking strain per square inch of original area take, 
as is usual, it would have worked out to be something 
between 2,000 and 3,000 pounds for that particular 1 « 
terial; but if instead of the original area the final s.e- 
tional area at breaking had been taken, the strain 
would have been found to be about 12,000 pounds per 
square inch. 

A material having 45 per cent. of gutta and 55 jer 
cent. of resin breaks at about 770 pounds to the square 
inch, while a sample in which most of the resin had 
been extracted with so-ve petroleum product would re- 
quire nearly twice the breaking strain. The elonga- 
tion, i. e., the extent to which a gut stretches before it 
breaks, is also affected by the percentage of resin. 

The electrical properties depend chiefly on the nature 
of the gutta and to a lesser extent on that of the resin; 
but only very slightly on the relative proportion of 
these two components. They also depend upon the 
nature and amount of the impurities, and on the water. 
The electrical properties, i. e., the insulation resistance 
and inductive capacity, are very little affected by the 
extraction of the resin, unlike the physieal and me- 
chanical properties. 

The insulating property of gutta percha was first ob- 
served by Dr. Werner von Siemens in the year 1846. 
Faraday also noticed this property somewhat later, 
and recommended gutta percha for insulating purposes 
in March, 1848. The lecturer said : 

**] should like to show you the two principal electri- 
eal qualities of gutta percha by an experiment. I have 
here an electroscope (Fig. 3), with a flat brass disk at 
the top, and below it two pith rods suspended on 
either side of a fixed strip of brass, which throw their 
shadow on to ascreen in front of the instrument. | 
spread a thin piece of gutta percha tissue over the 
brass disk like a table cloth, and now charge the elec 
troscope by means of the brass knob at the side. You 
observe the pith rods diverge and now remain station- 
ary. I lay my fingers on the top of the disk, so that 
they are separated from it by the tissue, and you ob 
serve the rods slightly converge and then remain s\a- 
tionary. On withdrawing my hand they again take up 
their former position. Now, this simple experiment 
demonstrates two electrical properties of gutta perc lia 
at the same time. The fact that I could hold my hand, 
which through my body was connected to earth, on 
the other side of the thin tissue fora considerable tiie. 
without discharging the electroscope, shows its excel- 
lent insulating quality : and the binding of the elee:ri- 
eal charge of the disk of the electroscope, indicated by 
the temporary partial collapse of the pith rods, while 
my hand rested on the tissue, showed the induct ve 
capacity of the material. The insulation should be ¢s 
high as possible and the inductive capacity, for most 
purposes, as low as possible ; but wherens the latter is 
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mostly associated with other good qualities of the ma- 
terial, such is not always the case with a high insula- 
tion.” 

(tutta percha has manifold uses, such as for chemical 
apparatus, photographic pans, pump packing, in sur- 
gery, for making cements, medals, ete.; but probably 
its greatest use is for insulating compounds for wire. 

Dr. Werner von Siemens first proposed the use of 
gutta percha for insulating purposes in 1846, and in the 
following year he designed a serew press for the seam- 
less covering of wires with that material. 

Fig. 4 illustrates the principle of the machinery used 
for covering wires with gutta pereha. The wire, usually 
of copper, is wound on a reel or drum, D,, and from it 
passes through the lower part of a eylinder, C, pro- 
vided with a piston, p, which is actuated by means of 
a serew and nut. Cenally there are two cylinders 
used alternately, so as to provide a continuous supply 
of gutta percha to the wire. The gutta percha con- 
tained in the space between the piston and the bottom 
of the eylinder is foreed through a die, d, where it sur- 
rounds the wire, which then enters a long trough with 
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TEMPERA- 


Fra. 1.—SOFTENING 
TURE OF GUTTA PERCHA. 
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wound on toa drum, D, which is then lowered into a 
strong cylindrical tank, T, of compressed steel, which 
can be closed by a screw stopper, f. in the same way 
as is done with breech loading guns. The large weight 
of the hydraulic accumulator, A, having been raised by 
means of the force pump, P, communication between 
the accumulator and the tank is established by means 
of the pipes, p, and the pressure allowed to act on the 
core for fifteen or twenty minutes, care being taken to 
allow all air to escape from the tank at the beginning 
of the operation. Any slight mechanical defect of the 
core, Which would ordinarily elude detection, will by 
these means be made apparent during the subsequent 
electrical tests. 


RAILROADING AS A PROFESSION. 


Dr. CHAUNCEY M. DEP Ew has prepared an article un- 
der this heading for Railroad Men, a periodical issued 
by the railroad branch of the Young Men’s Christian 
Association, of 361 Madison Avenue, New York. As it 
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eontains numerous suggestions that cannot fail to be 
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Fie. 3.—INSULATION AND ELEC- 
TROSTATIC CAPACITY OF 
GUTTA PERCHA. 
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2.—APPARATUS FOR 
BALLs. 


cold water, in which it passes to and fro several times, 
until the gutta percha has become sufficiently hard 
of the covered wire being wound upon a 
drain, Ds. 

‘The gutta pereha covered wire is kept immersed in 
Water and tested with a high battery power for electri- 
cal insulation at a standard temperature, usually 75° F. 
Its inductive capacity is also tested, and sometimes it 
Is submitted to alternating currents of very high 
Voltaze At Messrs. Siemens Brothers & Compa 


thus tested with over 5,000 volts. 

Gntta percha cores which are intended to be used in 
dee), water are, at these works, subjected to-a great 
Water pressure before being elettrically tested. The 
sreatost depth of the North Atlantie Ocean is about 
4.000 fathoms, and consequently the pressure of the 
Vator at the bottom is 530 atmospheres or 3144 tons per 
‘tttee inch. The pressure used at Messrs. Siemens 


Srothers & Company's works for Atlantie cores is four 
ver square inch, and the plant used for these tests 
The gutta percha covered wire is 


tons 
Is shown in Fig. 5. 


5.—HYDRAULIC PRESSURE TANK. 
THE MANUFACTURE AND TESTING OF GUTTA PERCHA. 


useful to young men who think of entering the railway 
service, or who are engaged in it already, we reproduce 
the article below : 

‘In the early days of railroading it was a vocation : 
now it isa profession. The railroad in its beginning 
had evoluted from the stage coach. It required for its 
operation and management little more than had been 
needed for the stage lines. As the railway systems ex- 
panded and the railway mileage increased, the rail- 
way companies found it necessary to organize depart- 
ments. 

‘The enormous business of each company and its 
competition with its rivals compelled traffic depart- 
ments, including both freight and passenger. The 
magnitude of its transactions made it necessary for 
each company to have an auditor and a large number 
of accountants and clerks. The office of the treasurer 
became very important, and he required the assistance 
of a large staff. Construction, roadbed and bridges 
made necessary the employment of skilled and educa- 
ted engineers. The operations of the road ealled for 


intendents, who were equal to handling, in safety and 
on time, the freight and passenger trains. The termi- 
nals called for special skill in their administration. 
The stations constantly demanded a higher grade of 
ability. A lawyer of distinction, supported by a large 
number of assistants, who should devote themselves 
entirely to the legal business of the company, became 
everywhere common. 

“Thus the management of railways grew rapidly 
into a complex organization, requiring the highest 
ability, the largest experience and the best training. 
There are now nearly two hundred thousand miles of 
railroad in the United States. They are capitalized at 
about ten billion dollars. They earn $1,125,000,000 
annually. They disburse for material and wages $793,- 
000,000 and have a system of rates for the carriage of 
freight which is one-third less than that of the railroads 
of Europe. 

“The American companies have made possible the 
internal commerce of the United States. This com- 
merce is larger, by many times, than the foreign com- 
merce of all the world upon all seas and oceans. There 
are directly in the service of the railways of the United 
States about 800,000 men, and about 2,000,000 members 
in the families of employes. 

‘The railway profession presents more attractions 
for a young man than any other line of business. It 
has greater opportunities for advancement, and its em- 
ployment is more permanent. To succeed in it in any 
department requires health, brains, honesty and equip- 
ment. The young wan must make up his mind that, 
if he would rise in the veges he must never ques- 
tion the kind of work that is put upon him, the hours 
which are required of him, or the places, agreeable or 
disagreeable, to which he is assigned. 

‘Railway organization is essentially military, be- 
eause upon the ability, vitality and integrity of the 
vast number of men in the various positions working 
harmoniously together depend most of the internal 
commerce of the country, the prosperity of business, 
the activities of communities, great and small, the 
funds of investors, and the safety of hundreds of mil- 
lions of passengers. 

“The young man who proposes to enter railway ser- 
vice should first decide whether he will take his chances 
for a career in outdoor or indoor work. If outdoor 
work, which is in the operating department, he will be 
immensely assisted if he has had the opportunities 
which are offered in the technical ne Bi In these 
days of thorough training it is almost impossible for a 
young man of ordinary education to get on in compe- 
tition with the graduates of the Sheffield Scientific 
School at Yale, the scientifie schools of Columbia, the 
special education of Cornell, the big advantages of 
the Troy Polytechnic and the Stevens Institute, and 
the instruction given in many other of the schools and 
colleges of the United States. 

“If he selects indoor work, he must make up his 
mind that much more will be required of him, at first, 
than in commercial lines. If he is in the treasurer's 
department, and shows special efficiency and intelli- 
gence, when a vacancy occurs in the freight depart- 
ment, in any discussion that should happen between 
the heads of these departments, he is almost certain to 
be drafted for a better position by the traffic manager, 
and vice versa. 

‘Railroading differs from no other business or pro- 
fession in its beginnings. The salary is small. The 
work is hard. It is only the few who, by cheerful 
readiness at all times to perform their own tasks and to 
stay several hours—and, if necessary, all night—to 
meet the requirements of the office, or to do the work 
of the lame, lazy and incompetent, attract the atten- 
tion of their superiors, and are marked for promotion. 
“When once, in any department, the young man has 
impressed upon the head of it his usefulness and 
fidelity, his career is made. With the rarest excep- 
tions, the heads of all departments in the railway 
service of the United States have come up from the 
ranks. The presidents of all the railroads have known 
the day of small things, and been many years reach 
ing their positions. The superintendents have all 
come from the brakes or from carrying the rod and 
chain in the engineering service. The superintend- 
ents of motive power have come from the footboard. 
The master mechanics have all come from the bench. 
Traffic managers and treasurers have all begun as 
elerks. There are but few heads of departments on 
our own road who have not risen from the ranks. 
In the operating department the general manager 
began as a brakeman, the general superintendent and 
two of the superintendents as telegranh operators, 
one superintendent as agent, and one as a clerk in the 
superintendent's office. 

‘Where the employment is so vast and the require- 
ments so great the men at the top are constantly 
breaking down. The railway army is ever in the field, 
on the march and in the battle. Vacancies have to be 
filled, and filled at onee. These vacancies are the in 
spiration and hope of those who desire and work for 
promotion. Sometimes a young man will do very weil 
at first, but as soon as he reaches a place of seme im- 
portance, he overestimates the hold which he has and 
the strength which he has attained in the confidence 
of his superiors. He will be often absent from the 
office. He will take frequent vacations. He becomes 
restive under rigid hours and overtime. His superior 
discovers that he often takes advantage of the ne 
cessary absence of his chief to be absent himself. 

**In the service everyone’s eye is on everyone else. 
There is a generous appreciation of comradeship ; at 
the same time there is severe criticism of the conduct 
and character of fellow employes and officers. The 
moment an officer becomes careless of his duties, in- 
attentive and out of reach when wanted, his chances 
for promotion are over; and the accident of a dis- 
charge or displacement are imminent. The chief mis- 
take of the ambitious young man is in regarding the 
necessity for extra effort, care and attention lessened 
beeause he has been promoted to better and more im- 
portant positions. 

“It isin these stages of conspicuousness that many 
a promising railway officer loses all the advantages of 
his previous hard work, ineurs the displeasure or dis- 
trust of his superiors, and makes it impossible, even if 
he reforms, to advance him. There is but one rule of 
success in railway service, and that is, no matter how 
high you get, once a hustler always a hustler, a husiler 


general managers, superintendents and assistant super- 


until you die or resign. 
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CUPOLA FOR FORT in excellent condition. It was ascertained, moreover, | torpedo tubes, one forward and two on the broadside 
WAELHEM that the guns could be trained through 27° in from 25|on the main deck. k : 

Naa UE sigh to 80seconds. Special attention has been devoted to the| The conning tower is of steel 24¢ inches thick. There 

“, BELG@IuM for centuries enjoyed the doubtful dignity | ready mounting and dismounting of the guns, one of} are six boats, one of which is a steam launch. On 

of being the cockpit of Europe, and its people are far which can, it is found, be removed and replaced in, the quarter deck there is a very elegant stateroom ; the 

» from anxious to repeat their previous experiences in | 65 minutes. The cupola can be rotated at the rate of | chief commander's bed, drawing and bath rooms; the 

this line. It is true that the independence of the Bel- | one complete revolution in 60 seconds, when six men! second commander's bed and bath rooms; the pantry, 

gian soil is under international guarantee, but in cases | are employed to work the turning gear; four men, it|the chart room, ete. The officers’ accommodation is 


ARMORED 


of emergency such safeguards are too likely to prove 


ARMORED CUPOLA 


illusive, and the campaign of Ulm furnishes a precedent 
for the violation of neutral territory, if great strategic 
advantages are to be gained thereby. Belgium has ac 
cordingly deemed it prudent to reinforce such protec- 
tion as is afforded by treaty by the establishment of a 
formidable series of modern forts, equipped with heavy 
guns fixed in an armored turret or cupola of the 


FOR FORT WAELHEM. 


was found, could make a turn in 75 seconds and two 


men in 150 seconds.—We are indebted to Engineering! 
for the cut and particulars. 


THE PORTUGUESE CRUISER *“ ADAMASTOR.” 
THE latest addition to the Royal Portuguese Navy is 
the twin serew cruiser ‘‘ Adamastor,” which performed 


aft, but under the main deck ; the officers’ mess room, 
which is near the midshipmen’s mess room and cabins, 
extends the full breadth of the ship. The topgallant 
foreeastle is occupied by petty officers’ cabins and 
sailors. 

Great care was taken in ventilating the ship with 
natural draught ; but besides this, two electric ventila- 
tors, 4 feet in diameter, are provided for use in hot 
climates, and they blow the fresh air not only into 
every cabin, but also into the store rooms, steering en- 
gine room and magazines. The vessel is propelled by 
two triple expansion engines designed to develop 4,000 
indieated horse power, placed in separate watertight 
compartments, the high pressure cylinders being for- 
wal ; the bed plates, the cylinder frames, which are 
of the inverted Y form, as well as the covers of the eyl 
inders and valve chests, are of cast steel. The cylin 
ders’ diameters are: High pressure, 2314 inches (0°59 
meter); intermediate, 375g inches (0°950 meter); low 
oressure, 594¢ inches (1°500 meters). The common stroke 
is 311¢ inches (0°800 meter). The main condensers are 
in the wings ; they are cylindrical and built with Muntz 
sheets ; the total combined condensing area is 4,862 
square feet. The propellers are of Delta metal, three 
bladed, 10 feet 1144 inches in diameter (3°340 meters), the 
projected surface of each propeller being of 30°66 square 
feet (2°85 m.q.). Steam is supplied by four marine sin 
gle ended boilers placed in separate watertight compart- 
ments ; they are 13 feet 6% inches in diameter and 12 
feet 344 inches long, with three Fox’s furnaces, each 3 
feet 71g inches mean diameter. The total heating sur 
face is 8,823 square feet (8°20 m.q.); the total grate area 
is 262 square feet. The working pressure is 160 pounds 
per square inch. Four ventilating tubes, 394¢ inches in 
diameter, supply air to the boilers at natural draught, 
and four ventilating fans, 5 feet 3 inches (1°600 meters 
in diameter are provided for the forced draught, which 
is on the closed ashpit system. One er boiler, 
having 223 square feet of heating surface, is placed on 
the main deck. A very complete system of pumping 
arrangement is fitted, and we may mention the two 
500 tons per hour centrifugal pumps, the bilge and 
auxiliary pumps, capable of pumping overboard 100 
tons of water per hour, and the two 50 tons each steam 
ejectors. 

Three trials were to be made. The contract speed at 
natural draught, six hours’ trial, was to be 16 knots, 
with 115 revolutions and 3,000 indicated horse powe: 
the main engines. The official results of this first trial. 
made on June 28, 1897, are: Mean speed, 17°19 knots ; 


type originally introduced by Gen. Brialmont. One of| her speed trials and was accepted in July last. The| mean revolutions, 119, with a maximum of 122; indica t 
these cupolas, constructed by the Ateliers de Construe- ship was built and engined by Orlando Brothers, of | ted horse power varying from 2,900 to 3,100. On the ' 


tion de la Meuse, Liége, is illustrated above, and pho- 
tographs of it were shown at the Brussels Exhibition. 
The cupola differs from a ship’s turret in the fact that 
the body being sunk in a pit, the sides do not require 
armoring, while the top being domed, it is very un- 
likely to be struck a fair blow by an enemy’s projectile. 
Exp:-rience has shown very conclusively the great re- 
sisting power of inclined armor. The particular cupola 
illustrated has been built for the Waelhem fort, and 
takes two 150-centimeter (5°9 in.) guns. Very complete 
tests of the plant were made by the authorities last 
December and January. One hundred rounds were 
fired from the guns with full service charges, each 
charge comprising 19°83 pounds of brewn prismatic 
powder and a shell weighing 108 pounds. At the con- 
clusion of the trial the whole of the working parts, in- 
cluding the springs for taking up the recoil, were found 


Leghorfti. Her general dimensions are as follows, viz. : 
Length between perpendiculars, 242 feet 2 inches (73°810 
meters); length over all, 261 feet (79°622 meters); breadth, 
35 feet 2 inches (10°730 meters); depth moulded, 21 feet 
46 inches (6°500 meters); normal displacement, 1,765 
metric tons; displacement, with 419 tons of coal on 
board, 1,962 tons. The hull-is of steel and is partially 
double bottomed. The whole is divided into twenty- 
three main watertight compartments, and the lower | 
deck is of steel with watertight doors. 

The armament consists of two 15-centimeter Krupp | 
guns, placed ove on the topgallaut foreeastle and oue | 
on the raised quarter deck ; four quick-firing 10°5-centi- | 
meter and four quick-firing 6-5-centimeter Krupp guns | 
on the main deek ; ‘two 37-millimeter Hotehkiss guns 
on the bridge ; two6'5-millimeter Nordenfeldt machine 
guns on the fighting tops. Besides, there are three | 


following six hours’ trial at 10 knots speed, the coal con 
sumption was not to exceed 154 pounds (70 kilogrammes) 
per mile. This trial was made on June 30; the power 
developed by the main engines, running at 67 revolu 
tions, corresponding to 10 mile speed, was 523, and the 
coal consumption in the six hours was 4,629 pounds 
(2,100 kilogrammes), that is, 77 pounds per mile, or 1°45 
pounds per indicated horse power. 

The coal capacity of the bunkers being of 419 tons, 
the radius of the ** Adamastor” at 10 knots speed is 
at least 8,896 miles, including the coal consumption of 
the galley, water distilling apparatus, ete. 

The two hours’ forced draught trial was to give a 
speed of 17°3 knots with 130 revolutions of the main en- 
gines and 4,000 indicated horse power. The trial was 
made on July 8 (on which oceasion the photograph ot 
the vessel at sea, reproduced as our supplement. this 


PORTUGUESE CRUISER “ADAMASTOR.” 
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week, was taken), with the following results: Speed, 
mean, 18°04 knots ; revolutions, 131°5; mean indicated 
horse power, 4,030 ; steam pressure in the boilers vary- 
ing from 156 pounds to 160 pounds; air pressure in the 
ashpits, % inch of water. he engines, as well as the 
boilers, worked during all the trials in the most satis- 
factory manner, no part of the engines getting heated, 
nor was there any priming. 

The ** Adamastor’s ” electric plant consists of two 4 
pole dynamos, directly coupled to the vertical single 
eylinder double-acting engines, 8 inches in diameter, 
with 54g ineh stroke, working at 275 revolutions per 
minute. The current output of each dynamo is 110 am- 
peres at 65 volts, There are 190 lamps through the 
ship and two 16-inch diameter 50-ampere searchlights 
on the mast. The hull and the engines of the ‘ Ada- 
mastor” were designed and constructed by Messrs. Or- 
lando Brothers.—The Engineer. 


MACHINE FOR THROWING GRENADES 
WITH GREATER ACCURACY AND TO A 
GREATER DISTANCE THAN CAN BE 
DONE BY HAND. 


In the terreplein of a bastion or along the curtain, 
on the side upon which the besiegers make their attack, 
there may be placed several of these machines for 
turowing grenades, and which, being very simple, will 
cost but little to construct, and will, nevertheless, be of 
, uch service in interrupting or retarding the work of 
ihe enemy. 

This machine is properly only a swing beam provided 
2! the end, A, with a hook, B, and with peel capable 
«! holding one grenade, or more if desired, and which is 

o provided at the end, C, with a box that can be 
|. aded with earth or stones in such quantity as may be 
necessary. This beam is placed upon the pivot, D, be- 
tween the two uprights, E and F. 

When it is desired to use this machine, the point, A, 
«. the beam is lowered to the large square block, G. 

‘his is very easily done, despite the weight with which 
| .e box, C, is loaded, by means of the rope, H, and the 
windlass, I 

The beam being in this position, that is to say, 
cuasi-horizontal, its hook engages with a catch in the 
ilock. After it has been thus fixed, the rope, H, which 
!ecomes useless and might prevent the exeeution of the 
machine, is removed, and the bowl, A, is charged with 
vrenades. After this the fuses of the latter are lighted, 
and, without any loss of time, the cateh of the block, 
«, is freed. Then, as the hook, B, no longer holds the 
cud, A, of the beam, the latter is free to play ; that 
is to say, the end, C, of the beam being wore heavily 
joaded than the end, A, the latter swiftly travels from 
the point, G, to the point, K, where it is arrested by 
the rope marked L. So, by this motion, which resem- 
vles that of a sling, the end, A, of the beam throws the 
-renades contained in the bowl to a greater or less dis- 

‘ee, according as the box, C, is heavier or lighter, and 
t — ae certainly much farther than can be done 
by hand. 

Supposing that the grenades that it is desired to 
throw at the enemy have been cast in moulds of the 
sie size, that they are loaded with the same charge of 
powder and that they are, consequently, all of the same 
weight, I say that this machine will always throw them 
very accurately to the same place, because its stress will 
aiways be equal, and that, according to this undoubted 
prineiple, having taken your measures during the day, 
you ean disconimode the enemy during the entire night 


without seeing him, and apie him from advancing 
his works. If, through the experiments made during 
the day, you find that your grenades do not go far 
enough, you will put a greater weight of material in 
the box, C. If they travel too far, you will lighten the 
box, and, in order to send them more to the right or 
more to the left, you can easily point your machine by 
changing the position of the side ts, Eand F. §8So, 
having observed during the day where the head of the 
enemy's trenches is and the places where oe judge 
that he is to throw up some work, you will throw gren- 
ades thither during the entire night and prevent him 
from working.—From Recueil d’Ouvrages Curieux de 
Mathematique et de Mecanique, 1733. 


THE CLINKER FILTER. 


OF late years, says The Steamship, numerous types of 
filters and feed water heaters have been brought out, 


ome 


= | 


and in the accompanying illustration we show one of 
the latest, and which is being intreduced by the 
Bromell Patents Company, Thomas Street, Liverpool. 
The getting out of grease from feed water is a matter 
of first importance, and in the apparatus under notice 
the use of cloths, felts, flannels and such like has been 
avoided, the filter being packed with crushed clinker, 
passed over a sieve to get rid of ashes and dust, and 
well washed. After use it is emptied on the stokehold 
floor, and a fresh quantity put into the filter case. 
The filter case is made of light galvanized steel, and 
being simply held in position by the outer lid, can be 


removed and replaced in a few minutes. The suction 


area through this case is very large, and the water has 
to pass between its outer and inner shells and down 
through the inner mass of the filtering material. 
Provision is made for separating and carrying off to the 
condenser any free air that may be brought into the 
filter along with the water. The filter may be oc- 
casionally cleaned, and the dirt and grease blown out 
though the drain cocks, by shutting off the feed water 
and opening the steam connection to the interior of 
the filter; but it is recommended that the filtering 
material be changed at regular intervals. The feed 
heater, which may or may not be combined with the 
filter, consists of a series of pipes in the outer casing, 
of horseshoe form, supplied with steam from the evap- 
orator or other convenient source. The filter is the 
invention of Messrs. Kincaid and Crockatt, of Greenock 
and Glasgow, and the sole makers of the apparatus are 
Messrs Kincaid & Company, engineers, Greenock. 


INSTRUCTION 
BUILDING. 


A Most excellent departure has been made in Rhode 
Island, where a course of instruction in practical road 
building has been instituted in the Agrieuivural College, 
at Kingston, and the papers announce, with justifi- 
able exultation, that ‘this State leads the world” in 
such an undertaking. 

The course of instruction is to extend over two years, 
and has been laid out after consultation with General 
Stone. Inthe class room theoretical instruction will 
be —_, and the road waking plant of the college 
will furnish ample opportunity for the acquirement of 
practical knowledge. Students who wish to enter the 
course must be well grounded in the common branches, 
including algebra and geometry. During the first year 
the course will include higher geometry, trigonometry, 
surveying and other English studies. In the second 
year, physics, electricity, physiography, geology, min- 
eralogy and steam engineering will be taken. The 
practical work will run side by side with the theoretical 
during the course. It will include actual work on the 
roads, handling the shovel, driving horses, running the 
stone crusher, traction engine and road roller and ail 
machinery operated by the department. The student 
will thus actually perform all the varied operations 
connected with = building, as well as receive com- 
petent instruction in all that pertains to the art. In 
this way not only will a large number of young men 
receive most valuable training, but a demand will pro 
bably quickly arise for special instruction for older men, 
who now are superintendents of streets, commissioners 
of highways and engineers. 

There is here a field which is not crowded, or even 
full. As The Providence Journal remarks, “ Of late 
years there has been a demand for competent road 

uilders all through the States that have been con- 
structing macadam highways. In most instances, 
either theoretical engineers or highway superintend- 
ents have risen to fill the places. And to the sorrow 
and costs of the big cities and the disappointment of 
the counties, in many instances, the latter have been 
compelled to pay for the lack of practical knowledge of 
the civil engineers and the laek of theoretical know!l- 
edge of the highway supervisors. 

**But, even with this school of men, who lave been 
educated by building the roads, there have not been 
enough to go around in all the localities where good 
roads are needed, and where there is money to build 
them. Aman who thoroughly understands road con- 


A COURSE OF IN ROAD 


struction to-day may easily get a position. What is 


MACHINE FOR THROWING GRENADES WITH GREATER ACCURACY AND TO A GREATER DISTANCE THAN 


CAN BE DONE BY HAND. 
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needed is the educated man, who not only knows how 
to build a costly, ideal road, but one who ean econom- 
ically construct an eight foot country road—a man who 
knows both the theoretical and practical end of road 
eonstruction. This is the style of graduate which the 
Rhode Island institution aims to turnout. . . . At 
the end of the course they will have graduated a man 
who can plan the highway, draw the contracts and 
who is able to run the machinery to build the road ; a 
man who knows the business from the hoe handle to 
the tripod, from shoveling coal under the boiler of 
the steam roller to drawing the plans—a road engi- 
neer. 

“There are a number of openings which a practical 
road builder may fill. He may become a road expert 
for the United States government. By passing the 
civil service examinations of the Road Division, Depart- 
ment of Agriculture, he will be put on the list of eligi- 
bles, and as soon as a vacaney occurs will receive an 
appointment from the government. Then the build- 
ers of road machinery have a constant call for men to 
set up their plants in the various towns and cities 
which are constantly acquiring such equipments. They 
have to send with the machinery men who know all 
about operating it. Asa rule, the men they send out 
are shop hands, and beyond the rule-of-thumb experi- 
ence with these identical machines, they know but 
little. The builders say there is a constant demand for 
road builders with these plants, and that they consider 
that this is a good field for young men. 

‘But the largest field for men educated as road 
builders will probably be found as highway superin- 
tendents among the various counties and towns. There 
are few first class men in this line and, with the spread 
of the good roads movement, the demand for such ex- 
perts is growing.” 


A HYDRAULIC ENGINE. 
By Mr. ArrHuR 

ALL users of hydraulic power are aware that its cost 
is greatly enhanced by the wasteful manner in which 
pressure water is applied. Indeed, the hydraulic en- 
gine has been in much the same condition as regards 


its economical working as the steam engine was before 
expansion was introduced. Water pressure obtained 
artificially from steam power by pumping, and then 
distributed through many miles of high pressure mains, 
must necessarily be more costly than steam used direct. 
This would be the case were it applied in an economi- 
eal manner, and its duty performance maintained at a 
sroportion of say 80 per cent. Such, however, is very 
ar from being the case, not that hydraulic en- 
gines working under their full load are in themselves 
extravagant motors, but because they are handicapped 
through having to use the full quantity that their eyl- 
inders contain, whether working at full power, at half 
power, or driving themselves alone. 

The diameters of their cylinders, like their stroke 
and revolution, are constants; and such governing as 
exists simply means throttling the supply, that is, re- 
ducing the working head and wasting all such balance 
of power as cannot be employed in performing useful 
work. 

Such exaggerated extravagance cannot be found in 
even the worst steam engine, with steam entering dur- 
ing an entire stroke—for steam, after passing a throttle 
valve, does retain some force, owing to incompleted 
expansion ; but nothing of this kind favors an incom- 
pressible fluid such as water. 

The cost of pumping water to a pressure of 700 Ib. 
per square inch varies but little, while the charge by hy- 
draulic supply companies varies from 1s. per 1,000 gallons 
to 2s. per 1,000 gallons for hydraulic motors, under a 
sliding seale of rates. Indeed, the cost of working 
such hydraulic engines as are now in the market very 
much restricts the use of this convenient and service- 
able source of power. 

One thousand gallons of water per hour, falling 1,600 
feet, or having its equivalent pressure of 700 lb. per 
square inch, may be taken as giving 8 horse power 
gross ; and this, at a duty of 75 per cent., gives 6 horse 
power net. Taking the cost of pressure water at 1s. 
per 1,000 gallons, the cost of 1 horse power per hour is 
2., a figure which agrees with that given by Mr. El- 


lington in his paper on “ Hydraulic Supply,” read_be- 
fore the Institution of Civil Engineers in 1888, and he 
continues, *‘In no case would it be profitable in Lon- 
don to supply power at less than 2d. per horse power 
cost of working is too high for continuous driving, and 
the hydraulic engine is itself not a sufficiently eeonomi- 
eal machine to induce a large use. What is required 
is a good durable engine, with an automatic regulation 
of the consumption of power water, at a constant 
speed according to the varying demands on the en- 
gine.” If, therefore, 20 horse power be obtained at 
this rate by a hydraulic engine working always at full 
power for 1,800 hoars, the cost of pressure water be- 
comes £300. But as very few hydraulic engines are re- 
quired to give out their full power continuously, al- 
though always consuming the full value of an equiva- 
lent water expenditure, this condition of things further 
exaggerates the cost of power obtained through water 
at high pressure artificially produced. 

Assuming an engine that is required.to give out 20 
horse power at starting its load, but working, as many 
do, for the remainder of their time at an average of 10 
horse power. This at once doubles the rated cost of 10 
horse power by making it equal to the expenditure for 
20 horse power ; or taking a continuous value for 1,800 
hours and 20 horse power at £300=the cost of 10 
horse power, comes out the same, £300, which would 
be reduced to £150 in a properly governed engine. 

It can be no wonder, then, that ever since 1848—fifty 
years ago—when Lord Armstrong first introduced his 
hydraulic rotative engine, attempts innumerable have 
been made to invent one that shall alter its piston dis- 
placement in proportion to variations in the demand 
for power. 

In the whole range of commercial enterprise connect- 
ed with engineering it would be hard to find anything 
te beat the record for extravagance now held by un- 


begins to move; but it leads to incomparable extrava- 
gance with such engines as are now in genéral use, not 
governed at all. 

This extravagance means a very great deal in con- 
nection with capital expenditure upon boilers, engines, 
and accumulators, for all of which covered space has to 
be found and interest earned. As the ordinary type 
of hydraulic crane possesses the same kind of defect 
that accompanies the rotative engines, and as the first 
opening ot lock gates absorbs more power than their 
future movement, it may very well be taken that half 
the power now supplied is absolutely thrown away. 
This, in a large dock, means the loss of many thou 
sands a year from preventable. causes, and means a 
pitch of wasteful extravagance of which makers of the 
very cheapest type of steam engines would be thor 
oughly ashawed. 

Iu the good old times, when income was plentiful, 
matters of economy received only scant attention, but 
such neglect can now no longer be tolerated in thes« 
days of competition, No accountant is needed to prove 
that a saving of 50 per cent. annual expenditure would 
justify the entire renewal of any plant, just as they 
would certainly do in America for considerably less 
gain. The adoption of compound pumping engines 
has cheapened the cost of pressure water, to the advant 
age of shareholders in any hydraulic supply company, 
but what concerns the consumer most is the economi 
cal production of power from water delivered to him. 

It will be interesting at this stage to trace the pro 
gress of several inventions that have had for their ob 
ject the economical regulation of power by hydraulic 
motors. The earliest idea seems to have been tha 
»xatented by Messrs. Knowlden and Edwards in 1808 

hree cylinders, set at 120° apart, were all arranged t 
drive the same crank, which was on a stroke that could 
be altered as to radius by two hydraulic rams. These 
were moved by pressure conveyed through pipes in the 


Fie. 1.—RIGG’S HYDRAULIC CAPSTAN. 


governed hydraulic engines. This is not due so much 
to any defect in the principles of their construction as 
to the want of proper governing, aggravated by the 
way in which such engines are expected to run with- 
out any kind of lubrication for their internal parts. 
Nobody ever expects a steam engine to work well under 
such adverse conditions, and the engine driver who 
neglected to use his sight feed lubricators would soon 
be dismissed his post. Yet the same kind of neglect 
attracts no attention with hydraulic engines now in 
general use. Such engines when working at full pow- 
er, and capable of performing a duty of say 80 per 
cent., are worked under conditions so barbarous that 
60 per cent. becomes a good average, and the engines 
themselves receive no more attention than sailors be- 
stow upon steam capstans. Considering, too, that such 
engines frequently draw their supply from unfiltered 
river water, or from the impure contents of a dock, it 
is almost surprising that so good a duty as 60 per cent. 
ean be obtained under any circumstances. The proper 
system for working any hydraulic installation is to re- 
turn all exhaust water to a tank, where it can be warm- 
ed if necessary, and supplied with a lubricant; also 
enough fresh water to compensate for leakages and 
evaporation. This can readily be arranged for all new 
systems, but it is not so easy with those already at 
work, and filtration of the water remains about all that 
ean be done under most circumstances. 

Experiments made to ascertain the haulage necessary 
to start a load, and then to keep such,load moving, seem 
to show that for such examples as capstans, cranes, 
drawbridges, grain elevators, etc., about double the 
strain is needed tostart such loads moving as afterward 
suffices to keep them going. Judging from this rough 
rule, it becomes necessary to provide an engine twice 
as powerful as would otherwise be necessary in order 
that there be no failure in starting. This proportion 
would mean no loss in the case of an engine governed 
so as to reduce the stroke by one-half after the load 


middle of the engine shaft, and thus the stroke could 
be regulated while the engine was running. The same 
idea has occurred to other inventors, but the system 
does not seem to have made any headway. 

Another type of variable power engine was that pat- 
ented by Mr. Percy 8. B. Westmacott, a member of the 
Elswick firm, in 1863. In this, a somewhat complex 
valve arrangement was adopted for using a selection 
from three rams and pistons. If, for example, an en 
gine have rams 2°4 inches in diameter and pistons 4 
inches in diameter, then by admitting pressure under 
the 4-inch pistons, while the opposing annulus is open 
to the atmosphere, the engine works to its full power. 
Again, if a constant pressure be upon the annulus, and 
the 4inch pjstons are working as before, then only 
half power is given out. 

In 1874 Mr. Andrew Brown, of Edinburgh, deseribed 
his three-cylinder hydraulic engine, which was regu- 
lated in a sowewhat intermittent manner, by moving 
the crank pin into holes of different radii; but this ar 
rangement was quite unsuitable for automatic govern- 
ing. 

Mr. Hoppé, of Berlin, governs his hydraulic engines 
on a different system, whereby low-pressure water in 
varying Ry eye A as determined by a governor, is ad- 
mitted to the cylinder, and all remaining space becomes 
filled with water of the higher working pressure. 

In all these cases, except the last, regulation is in 
tended to be done by hand, and therefore it is unrelia 
ble, or practically useless. 

One of the earliest engines possessing an automatic: 
governor to regulate the quantity of water used in re 
lation to load was that of the late Mr. Hastie, of Gree 
nock. It was specially designed for hoists—to ru: 
light loads up quickly, with a shortened stroke, and t: 
move heavier loads more slowly. His crank pin, set i! 
a slide, could be moved radially by cams attached to 
the winding drum, which turned round in relation t« 
the engine shaft as the resistance varied. The drum 
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was held forward by springs, like those of a dynamo- 
meter pulley, and it was arranged for the crank pin to 
move in its slide and give an increased stroke whenever 
resistance became greater. This engine, however, pos- 
sessed no timing arrangement, and can hardly be con- 
sidered complete as a governed engine. The'same re- 
mark applies to all the other systems described, for 
none of them comes up to the ideal of perfect govern- 
ing; that is, maintaining an approximately uniform 
number of revolutions, however much the load may 
change. Of all methods for regulating the quantity of 
water expended, none is simpler than altering the ra 


levers, not shown in the figure, having also its valves 
earried upon the moving head, like the valves of a 
steering gear are carried. This simple arrangement 
gets rid of any tendency toward hunting; because as 
the governor balls extend or contract so does the 
stroke diminish or inerease, just as if they caused the 
movement directly. The main driving engine consists 
of three cylinders, revolving round a stud, which is 
carried by the relay, and of three rams whieh are ear- 
ried by three erank pins projecting from the face of 
the fly wheel, and always, therefore, turning round 
upon its center ; which is that of the main shaft. As 


Fig. 2.—RIGG’S HYDRAULIC ENGINE. 


dics of one erank, around which are fixed any conve- 
hi ut number of eylinders. Varying the radius of an or- 
d ‘vy crank while the engine is running, although it 
ea be done by means of hydraulic rams, according to 
the system of Messrs. Knowlden and Edwards, is so 
uncertain and cumbersome as to be practically un- 
worsable with engines of the usual type. 

Thore is, however, an inversion of the ordinary type 
of «zine, where the crank does not turn round, and 
the cylinders revolve aroundit. Thus the crank radius 
cay be altered as desired while the engine is running, 
an up to the present it is only engines of this type 
which ean be governed to use pressure water in due 
proportion te work done, and to make approximately 
the same number of revolutions, however much the 
loal may change. Two examples of this class of en- 
gine, the invention of the writer, are shown by illus- 
trations, Figs. 1 and 2. Fig. 2 shows the front eleva- 
tion, with cover removed, of an engine driving a large 
grain elevator, which requires considerably more power 
to start than to keep going. This elevator can be 
driven by its original motor, an Armstrong engine of 
the usual three-eylinder type, or by Rigg’s engine, so 
the performances of both ean easily be compared. At 
starting either engine provides about 20 horse power, 
au the older type uses pressure water up to this value 
all the time that it is ranning. 

Very different, however, is the result obtained by the 
hewer type, for, as speed increases, the governor begins 
to act, and reduces the stroke to such an extent that 
While raising oats 8 horse power only is required, thus 
effecting a saving of 60 per cent. in the amount of pres- 


therefore the relay engine answers all movements of 
the governor ball, so does the stud, which carries the 
eylinders, approach or recede from the main center, 
and so this distance, which corresponds with the crank 
of an ordinary engine, alters accordingiy. An oil pump 
is supplied with all these engines to lubricate the stud 
around which the cylinders revolve, and there are 
many miner detaits which go to perfect this construc- 
tion, and to enable it to endure the hardships of 
ordinary work. 

In reference to the amount of power required to 
start a load, and thenceforth to keep it moving, a very 
interesting experiment was made with a drawbridge, 
which is now moved over and back from a dock en- 
trance 72 feet wide by one of these engines similar to 
Fig. 1. But it has no governor, and is arranged to re- 
verse, varying the power in either direction, according 
to the control of the attendant. It was found that a 
pull upon the stee! rope of three tons was required to 
start this bridge, but that a pull of from 30 to 35 hun- 
dredweight sufficed to keep it moving; so this case 
would indicate that an engine with variable stroke 
would be in a position to economize half the water re- 

uired for any hydraulic engine with a fixed stroke 

oing this work. It is not easy to ascertain such data 
as this very often, but a proportion of 50 per cent. 
seems generally applicable to capstans and hydraulic 
power generally, wherever an automatically governed 
engine is used, instead of one that consumes the full 
value of water always. 

Figs. 1 and 3 illustrate by a plan and photograph 
one of Rigg’s governed hydrauli+ en:rines driving a 


extend, and act upon one of the two valves of the 
relay, which at once responds to this direction, and 
shortens the stroke, perhaps to about one-eighth of the 
full amount, thus saving about 85 per cent. The bol- 
lard, moreover, can never “run away,” and directly 
that it feels the rope the governor balls close together, 
and subsequently keep altering the stroke a!l the 
time that haulage proceeds, using just 0 much pressure 
water as may be required for the present load, and 
saving, on an average, at least one-half of the pressure 
water demanded for similar work by any ungoverned 
hydraulic engine. The handle alongside the bollard 
is only intended for occasional use, reversing the en- 
gine, if, for example, anew rope develops a kink, and 
cannot be cleared without a reversal. Some engineers 
prefer to avoid the use of gearing, and in such case 
there is no difficulty whatever in the application of 
larger sized engines, working direct upon the main 
shaft. One of these variable stroke hydraulic. engines 
has been at work for seven years working wagous up 
inclines, another nine years driving chain pumps, ete., 
without requiring any renewals, except packing rings, 
and although to anyone unfamiliar with the arrange- 
ment it may appear complex by comparison with an 
ordinary hydraulic engine, yet nobody can expect to 
effect a saving of 50 per cent. without some extra ma- 
chinery to do it with, and it must be recollected that 
every detail of this mechanism serves a very definite 
purpose. 

As with all other machines, it is only necessary to be 
sure that each part has been properly proportioned to 
guarantee that the whole shall fulfill the purposes of 
the inventor, who designed all these machines, and of 
Messrs. Hughes & Lancaster, who made them.—We are 
indebted to The London Engineer for the cuts and par- 
ticulars. 


THE NEW PALACES OF 
ELYSEES. 

THE construction of two new palaces designed to re- 
place the Palace of Industry and the Pavilion of the 
City of Paris, at the Champs Elysees, is going to give 
rise to a curious experiment. 

As well known, the Great Palace did not rise all of a 
piece from the competition of 1896, the various leading 
projects having, after a manner, been blended. The 
final structure will therefore be due to the collaboration 
of several reputable architects, each of whom, more- 
over, will have had an opportunity of exercising his 
own peculiar talent in that part of the edifice assigned 
to him. 

It is none the less true that, while the Great Palace 
will not be the Louvet Palace, nor the Deglane Palace, 
nor the Thomas Palace, the Small Palace will be called 
the Girault. In fact, M. Girault’s project, which ob- 
tained the first prize, is in course of execution without 
any appreciable change. 

To the right of Avenue Nicolas I] we shail therefore 
have a great composite palace, the result of a skillful 
collaboration, and, to the left, a small palace conceived 
and constructed by one and the same artist. Experi- 
ence will tell which of the two systems is the better. 

The Small Palace covers a quadrilateral in the form 
of a regular trapezium, the longest base being parallel 
with the new avenue. A plaster model which has just 
been finished will show how well M. Girault has sue- 
ceeded in turning the configuration of the ground to 
account. At the center of the principal fagade there 
will be a large bay of 15 meters opening, which will be 
reached through twenty steps and which will be sur- 
mounted by a cupola. To the right and left there will 
be two series of lonic columns, and at each extremity 
there will be a wing. The central cupola will cover a 
vast vestibule of slightly elliptical form, flanked by two 
large exhibition balls lighted by windows that occupy 
the spaces between the columns. 

The two lateral facades will be connected by a sharp 
angle with the main fagade, which will make an ob- 
tuse angle with the posterior one. The three second- 
ary parts of the building will comprise a series of galle- 
ries ighted by windows lookiug out upon the groups of 
trees of the Champs Elysees. In the center of the 
structure there will be laid out a gafden bordered with 
a semicircular peristyle, the level of which will be 
raised four meters above the mean level of the external 
earth. Between the peristyle and the wain buildings 


THE CHAMPS 


upon three sides of the edifice internal galleries that 


— 


PRINCIPAL FACADE OF THE SMALL PALACE OF FINE ARTS. 


Sure water that would be required to drive any un- 
governed engine. In the event of an insufficient feed 
to ‘he elevator, then the governor balls extend and 
shorten the stroke, so reducing the expenditure of pres- 
sur water to 4 horse power, while the attenuated ex- 
ha\.' water emphasizes the value of the mechanical 
con vivanees that ean and do effect a clear saving of 60 
pe. vent, to 80 per cent. of the water power. 

is hydraulie motor actually comprises two separate 
an distinet engines; one of these drives the load, 
while the other engine serves as a “relay,” having its 
valves worked by the governor through rods and 


M. GIRAULT, ARCHITECT. 


three-ton capstan recently erected in London. The 
bollard, of cast steel, has been designed after examining 
many and noting their defects and good features. 
Gearing permits the use of an engine of comparatively 
small size,'and allows the main shaft to take its bear- 
ing in a strong bedplate, while the engine becomes 
open, and most easily accessible. The governor is 
carried lower down upon the crank shaft, and it acts 
through levers and rods upon the relay engine valves, 
which are clearly seen in the plan. Whenever water 
ressure is admitted to the engine—which stands at 
ull stroke—movement increases until the governor balls 


POSTERIOR FACADE OF THE SAME PALACE. 


receive their light from above will line the external ones, 
The foundation, despite the difficulty met with in the 
search for good ground on the side of the Seine, was 
finished in less than three months, and the first courses 
have already appeared above ground. The masonry 
should be finished before the end of October, 1898. 
Even if the heavy work is finished within this time, it 
is certain that the sculpture of the Girault Palace will 
not, any more than will that of its great neighbor, be 
completed for 1900. Mouldings in staff will provision- 
ally supply this want. 

tus recall the fact that the Small Palace will be 
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used for the retrospective exhibition of art, and that it 
will afterward become the property of the city of Paris, 
which will place therein the pictures and statues that 
are annually coming into its possession.—L Lilustra- 
tion. 


THE Reign of Terror was scarcely over when several 
banking houses were founded at Paris, and, among 
others, the Caisse des Comptes Courants, which on 
February 13, 1800, took the name of Bank of France 
and was converted into a joint stock company with a 
eapital of thirty millions divided into 30,000 shares of 
1,000 franes each. The government took 5,000 of these 
shares and the bank began operations on February 20. 
Nevertheless, although a state bank (since it had in 
charge the paying of the annuities for which the goy- 
ernment was responsible), it was not until April 14, 
1803, that it received the exclusive privilege of issuing 
bank notes for a period of fifteen years. Three years 
later, the privilege was extended to twenty-five years, 
and, at the same time, the executive power of the cen- 
tral committee was vested in the hands of a governor, 
assisted by two subgovernors, all appointed by the 
state. In 1808 a new law ordered the creation of 
branches in the country, and in 1857 it was decided to 
establish a branch in each department. 

The present governor of the Bank of France is M. 
Magnin. He is assisted in his duties by two sub- 
governors, fifteen regents and three censors. The 
stockholders who take part in the general assembly 
are two hundred in number. The capital of the bank, 


This superb gallery is 40 meters in length by 6 in 
width. It owes the regularity of its proportions to the 


himself embarrassed at one of its extremities by the 
meeting of Rue Neuve-des-Bons-Enfants (now Rue 
Radziwill), took it into his head to remedy the trouble 
by an overhanging projection upon the street, in 
order, by this means, to obtain the width necessary. 

Six large arched bays, corresponding to as many 
areades filled with mirrors, regulate the ordonnance of 
the architecture. All the ornaments of seulpture, of 
wonderful finish, are by Vassé. They represent war- 
rior attributes and marine and hunting scenes carved 
in oak, and form the larger part of the decoration of 
the gallery. The ceiling of the latter consists of a sur- 
based arch which Frangois Pervier painted in 1645, on 
his return from his seeond trip to Italy. He divided 
this space into five large pictures. Apollo or the Sun is 
represented in the central painting of the vault, and 
the elements form the subjects of the four others. The 
god of day is preceded by Aurora and by small Zephyrs 
occupied in sprinkling the morning dew, and is ac- 
companied by her ordinary cortege. Night reposes in 
one corner of the picture, and is awakening in measure 
as she feels the approach of the Sun. The Earth and 
Fire are designated by the rape of Proserpine and by 
Pluto, and by Jupiter in the full splendor of his ma- 
jesty, on his way to visit Semele. Juno beseeching 
Aeolus to unchain the winds represents the Air. Nep- 
tune and Thetis represent Water. 

The window piers, decorated originally with pictures 
of the greatest masters, since distributed through 


various museums and replaced by faithful copies, re- 


genius and skill of Frangois Mansard, who, finding | 


lished in the Hotel de Massiac, Place des Victoires. In 
the month of January, 1812, the assembly general cf 
the stockholders was held for the first time in the 
Galerie Dorée; which has ever since then been use: 
only for such meetings. 

Along about 1854 it was noticed that Mansard’s work 
was threatened with ruin, and four years later it was 
decided to reconstruct it. M. Questel, architect of the 
Palace of Versailles, was put in charge of this delicate 
task. Begun in 1870, and interrupted by various events, 
the work was finished at the end of 1875. 
foundations were found at 8 meters below the surface 
of the ground, on Rue Radziwill. They were established 
upon piers and washed by a stream that flowed in the 
moats of the ancient wall of Charles V. As the presses 
of the bank’s printing office now occupy the ground 
floor, which was the Marquis de la Vrilliére’s orangery, 
the principal fagade presents a somewhat different as 
pect from that which Mansard gave it. In the interior, 


| on the contrary, all that remains of the work of Robert 


de Cotte has been scrupulously respected, and an en- 
deavor has been made to reproduce, as exactly as pos- 
sible, all of it that had disappeared. The four oak 
statues placed in the niches, at the extremities of the 
gallery, and representing the four parts of the world, 
are due to the chisel of M. Thomas, of the Institute. 
The other collaborators of M. Questel are MM. Raulin, 
Vernaud, Balze, Denuelle, Cruchet, Gilbert, Parfonry, 
Lemaire, Boequet and Christofle. 

The bank, in causing the restoration of the Galerie 
Dorée, which is of no’ practical utility to it, has proved 
the interest that the preservation of this renowned 


work presents for art. 


THE GILDED GALLERY OF THE BANK OF FRANCE. 


after greatly varying, is now 182,500,000 franes. The 
principal operations of the institution consist in dis- 


resent snch scenes as the Death of Cleopatra, Corio- 
anus overcome by the Tears of his Family, Romulus 


counting bills of exchange and other commercial paper | and Remus brought up by Faustulus, Rape of Helen, 
at sight and at the expiration of different lengths of | ete. 
time, but not exceeding three months; in openingeur-| Over the entrance door, opposite the monumental 
rent accounts with bankers and private individuals ;| chimney piece of Savancolin marble, decorated with 
in making advances of money to the public against the | tritons and ornaments of gilded brovze, smile Diana 
deposit of certain securities—such as paper, bullion or | and her companions, surrounded by satyrs and women 
foreign gold and silver; and in receiving deposits of | frolicking with birds of prey. 
bonds, ete. | The mirror that surmounts the mantel is in a single 
The employés of the branches, auxiliary offices, etc., | piece. As for the clock, that is a gift made by Baron 
number about 1,300. The bank itself, at Paris, em-|de Rothschild, at the close of a session at which the 
ploys a thousand agents, nearly two hundred of whom | nembers of the general council of the bank expressed 
are women. The bank manufactures its own bills from | the regret that they had not the time. Above the cor- 


—_ paper supplied by the works that it owns at | nice there is an allegorical figure of the Navy. in the | 


ierey. | guise of a richly clad female, forming a group with the 

It would not be suspected that an establishment of | prow of a vessel laden with horns of plenty, and es- 
this nature could contain artistic riches. The Bank of | corted by winds and trophies, and surrounded by 
France, independently of its famous vaults, in which | groups of tritons bearing attributes of the admiralty. 
millions are heaped up, possesses another treasure| The Duke of Penthierre, son of the Count of Tou- 
which bears the name of tA 
structure, the last vestige of the old Hotel de Toulouse, | upon Rue de la Vrillitre as far as to the meeting of Rue 
whieh stood upon this site, is reekoned among the fine | Neuve-des-Petits-Champs. At his death his estate was 
works of the age of Louis Quatorze. | declared national property and the hotel became the 

The Hotel de Toulouse, previously called the Hotel | seat of the printing office of the Bulletin des Lois and 
de la Vrilliére, was constructed after the drawings of | the Republique for thirteen years. After the artistic 
Francois Mansard, in 1635, by Louis Phelypeaux, Sieur | wealth that had accumulated here had been removed 
d’ Herbault, secretary of state. This dwelling was one | to the recently created museum, all the emblems of the 
of the most curious in Paris, by reason of the large | extinct regime disappeared. The gilded gallery did 
number of pictures and statues that it contained. The | not escape the devastation, because it was the intention 
celebrated hall that, according to custom, is called the | to make a paper warehouse of it. 
“Gilded Gallery” was finished in 1719 with the eo-| On the 6th of March, 1808, the Hotel de Toulouse and 
operation of Robert de Cotte, the king’s chief archi-| its dependences were, by a decree, ceded for two mil- 
tect. lions to the Bank of France, which was then estab- 


For the above particulars and the illustration we 
are indebted to the Magasin Pittoresque. 


ELECTRIC ARC INJURIOUS TO EYESIGHT. 


ONE effect of the advent of the X ray has been to 
direct closer attention to the influence of the electric 
light on the eyesight. It has recently been stated, 
says The Chemical Trade Journal, that sailors suffer 
much in their eyesight from the brilliant eleetrie liglits 
used on shipboard. Gray and blue eyes are the most 
subject to injury, not being heavily charged with pig- 
ments. The men who work the searchlights already 


1e “Galerie Dorée.” This | louse, caused the removal of the buildings bordering | 


wear dark blue glasses, but it is found that these only 
mitigate the intensity of light, and do not absorb the 
source of the trouble, the ultra-violet rays. These 
rays, however, can be intercepted by goggles or screens 
| of uranium, on yellow glass, and with these, it is under- 
stood, the sailors of the French navy are soon to be 
|provided. Another interesting case bearing on this 
subject is reported froma British warship. It seems 
that two stokers on the ship, having a little spare time, 
became engrossed in the operation of an electrie drill, 
which was burning out holes in a hardened steel plate. 
Both men declared they only watched the are {or 
about three minutes, and at the time felt no ill effects, 
except that all objects appeared to be of a deep gold 
color. At night, however, both men were aroused by 
intense pain and partial blindness for the time being, 
but both recovered quickly after treatment. The e'ec- 
tric drill acts by fusing a hole through the steel, «and 
the intensity of the light is greatly increased by the 
rays of light thrown off by the molten metal. The f:ct, 
too, that the work is carried on chiefly in the daylizht 
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is apt to deceive the casual onlooker as to the degree 
of brillianey of the light, and it is not until the after 
effects begin to assert themselves that he is aware of 
anything out of the common. Dark glasses are now 
used by all the men on the electric drilling shifts. 
A singular feature of this affection jis that it is analo- 
gous to snow or desert blindness, and, as in them, the 
pernicious effects of the electric light are probably due 
to the ultra-violet rays of the spectrum. 


AN ATHLETIC FEAT. 


AN exhibition of great physical strength has a strong 
attraction for all classes of people. Not only men, but 
women also are interested in seeing athletes play shut- 
tleeock with gigantie weights on the stages of the so- 
called variety theaters, for spectators take great satis- 
faction in watching a demonstration of the fact that by 
cnergy, persistency and endurance a fellow being can 
vain sufficient strength to lift colossal burdens, com- 
pletely mastering inanimate matter. Such exhibitions 
are generally based on some trick. Formerly a great 
athlete would lift a live horse and later they practiced 
lifting an entire _ and earrying it about, but the 
latest trick is to lift, not only the piano, but the per- 
former too, and walk about with both. An “artist ” of 
(iis kind appeared recently in Berlin whose feats were 
truly astonishing. He certainly did not hold the piano 
at arm’s length,but took the greater part of the burden 
on his right shoulder, which he arched so as to get a 
support. Some of these athletes are careful to have a 
slight. projection on the back of the piano where the 
shoulder will come, which makes it easier to hold 


appear wonderfully funny. The entire book, indeed, 
is full of amusing perversions of medical knowledge, of 
which perhaps the most comical is Mr. Caine’s defini- 
tion of a stillborn child as one that has breathed but 
never cried. 

The writer of fiction of the present day does not a) 
pear to advantage with many of the novelists of the 
past generation in his acquaintance and handling of 
medical subjects, although it must be confessed that 
even among the dead giants of romance there were but 
few whose description of a disease was absolutely cor- 
rect. George Eliot is without doubt entitled to first 
place in this list ; her sketches of doctors and her state- 
ments in regard to the diseases of which she treats are 
drawn with a masterly hand; and are as accurate as if 
written for a medical text book. Charles Kingsley, 
again, in “T’'wo Years Ago,” traces the history of a 
cholera epidemic with the utmost attention to techni- 
cal minutiew. Thackeray also described the course of a 
malady as correctly as he did the treatment pursued by 
the physicians of his time. Of modern novelists, Be- 
sant, in the ‘‘ lvory Gate,” gives an interesting study of 
an obscure brain disease, and as he informs us in the 
preface that he procured his medical information from 
a competent doctor it may be taken for granted that 
his statements are correct. Putting on one side, how- 
ever, the comparatively few instances in which the dis- 
eases dealt with by novelists are to be depended upon 
as being correctly described, the majority of the medi- 
eal statements in fiction can be divided into two classes: 
those in which the accounts of diseases given are false 
in every respect ; and those in which the author, not 


being au fait with his subject, is careful not to commit 


thors as a disease whose merits as an aid to fiction have 
not as yet received the appreciation from them which 
is undoubtedly its due. Consumption is a disease of 
such a natnre that most novelists fight shy of it and 
are very chary of relating its tedious course. William 
D. Howells, in his latest work, has been bold enough 
to introduce a family all of whose members but one are 
afflicted with phthisis ; and Gilbert Parker, in an inter- 
esting book he has lately written, has succeeded in 
rendering his consumptive hero a most fascinating and 
attractive personality. In connection with consump- 
tion in fiction, it is instructive under the present cir- 
cumstances to note that Smollett, more than one hun- 
dred and fifty years ago, draws attention in ‘‘ The Ex- 
pedition of Humphry Clinker” to the prevailing opinion 
then existing that consumption was contagious. Heart 
disease is naturally a favorite with writers of romance 
when a character gets rather too obtrusive and it is 
deemed advisable to remove her or him from the scene. 
Marion Crawford, in a ‘‘ Rose of Yesterday,” has drawn 
a graphic picture of the life and death of a fast man; 
but the most powerful sketch of the stages of syphilis 
was that of Samuel Warren, entitled ‘‘Man about 
Town,” included in his ‘‘ Diary of a Late Physician.” 
In present and past fiction too many examples have 
been afforded of the manner in which eminent writers 
ean err when they enter upon descriptions of technical 
matters without taking the trouble to verify their state- 
ments. It cannot be expected of a novelist, however 
talented he may be, that he should be conversant with 
a disease by mere intuition, and if he trusts to his 
imagipvation and to some superficial observation, he will 
surely fall into grievous errors. When an author is 


AN ATHLETIC FEAT—LIFTING OF A PIANO AND PERFORMER BY THE ATHLETE APOLLON, IN THE 
REICHSHALLEN THEATER, IN BERLIN. 


the terrible weight. But,in spite of any such precau- 
tions, this feat requires a most extraordinary amount of 
strength, and the athletes are exhausted after the ex- 
hibition, which lasts a comparatively short time. An 
exceptionally regular life, uninterrupted practice and 
a straining of all the energies to this one purpose is 
required to give a nightly performance of this kind. 
—lllustrirte Zeitung. 


THE MODERN NOVELIST AND MEDICAL 
SUBJECTS. 


RRONEOUS statements on medical subjects are very 
frequent in the modern novel, and appear to be becom- 
ig more so, says The Medical Record. Impossible and 
coutradietory descriptions of the symptoms and course 
ot a disease, together with a display of ignorance of 
tedical matters in general, are a feature of up-to-date 
fiction, One would imagine in this age of santa that 
‘riters would try to be fairly accurate, or at least not 
‘nake glaring mistakes. The latest literary production 
emanating from the fertile and imaginative brain of 
Mr. Hall Caine is a startling example of this slipshod 
tendeney on the part of modern romancists. ‘The 
Christian” has raised a storm of criticism on all sides. 
Its aceuraey as to details has been severely questioned, 
both froma lay and froma medical standpoint, and 
cortainly the misstatements to be found in the work in 
respect to matters medical are extraordinary and amus- 
‘ug. The word pictures of hospital life and of a nurse’s 
cuties as portrayed in the description of Nurse Glory, 
“hile exhibiting the author’s powers of imagination in 
« tavorable light, also tend to show that his real know- 
ledge of the subject is very little. To one who is 
acquainted from practical experience with the’ inter- 
hal management of large hospitals, the accounts of the 


doings therein as set forth in “*The Christian” will 


himself, and therefore wisely confines himself to vague 
generalities. 

Another point worthy of notice is the small number 
of diseases brought into the service of the novelist. At 
one time brain fever was the universal favorite, with 
typhoid a good second, and although within recent 
years neurosis has toa certain extent banished brain 
fever from its proud position, yet the latter disease still 
holds its own in fiction. That nervous prostration is 
much more likely to attack the hero or heroine suffer- 
ing from the storm and stress of life, as depicted in the 
ordinary modern novel, than is brain fever, cannot be 
denied. Nevertheless, there are occasions when an 
author. in order to extricate himself from a complicated 
situation, is compelled to fall back upon a disease of an 
acute nature ; and in such a predicament, what so suit- 
able as brain fever or what so convenient as its deliri- 
ous ravings? The fact has been more than once point- 
ed out that there is a disease which has been strangely 
overlooked, and which certainly deserves to find more 
favor in the eyes of the novelist than has hitherto been 
theecase. This complaint is pneumonia, for, while it ful- 
fills all the conditions required by the novelist, and to a 
fuller extent than brain fever, it has none of the dis- 
agreeable associations connected with typhoid. Pneu- 
monia may be termed an aristocratic disease, while 
typhoid, though no respecter of persons, still has a cer- 
tain plebeian flavor savoring of foul smelling drains and 
tainted water. In novels acute diseases invariably end 
suddenly. Pneumonia terminates by crisis; the onset 
of the attack is sudden, the temperature is always 
high ; delirium, stupor or complete unconsciousness is 
a feature in its progress. Thus in this disease there is 
a choice of dramatic climax found in no other malady. 
A wicked man can be cut off in the midst of his sins, or 
a good one can be made to provide an edifying death 
bed scene. Pneumonia may be recommended to au- 


distrustful of his medical knowledge, he should follow 
in the footsteps of the great masters of his craft, and 
either, like Dickens, touch upon such matters vaguely, 
or, better still, like Thackeray or George Eliot, obtain 
his information at first hand. 


The Cleveland Iron Trade Review publishes detailed 
statistics of the lake shipments of Lake Superior iron 
ore during the shipping season of 1897, reaching a total 
of 12,215,645 gross tons, against 9,644,036 tons in 1896 and 
10,233,910 tons in 1895, the shipments in 1895 being the 
largest made previous to 1897. The shipments in 1897 
were distributed among the various shipping ports as 


follows: Escanaba, 2,302,121 tons ; Marquette, 1,945,- 
519 tons; Ashland, 2,067,637 tons; Two Harbors, 
2,651,465 tons; Gladstone, 341,014 tons; Superior, 


531,825 tons; Duluth, 2,376,064 tons—total, 12,215,645 
tons. The shipments by ranges were as follows: 
Marquette Range, 2,540,575 ; Menominee Range, 1,911,- 
152; Gogebie Range, 2,204,5 Vermilion Range, 
1,278,481; Mesabi Range, 4,280,878—total, 12,215,645 
tons. Of the total lake shipments in 1897 there were 
received at Lake Erie ports 10,120,906 tons, and 12,265 
tons put into vessels at Two Harbors will remain at the 
head of the lakes through the winter. Taking the 
amount received at Lake Erie ports from the total as 
above, 12,215,645 tons, gives the total shipments to 
South Chicago and Bay View, and to the few charcoal 
furnaces that receive ore by water as 2,094,739 gross 
tons. Of this amount 1,897,018 tons went to the South 
Chicago, North Chicago and Bay View furnaces of the 
Illinois Steel Company and to the Iroquois Furnace 
Company’s docks, leaving 197,721 tons that were 
pon by water to charcoal furnaces in Wisconsin 
and Michigan. All rail shipments will bring the year’s 
total shipments close to 12,500,000 tons, 
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ENGINEERING NOTES. 

Coomassie is to be connected with the coast of Taco- 
rady Bay by a railroad. Engineers and material have 
been sent out already from Liverpool. The line will 
run first to the Tarquah gold mines, a distance of forty 
miles, and then as soon as possible to the Ashanti capi- 
tal. 


It is well known that some makes of Swedish steel 
are not to be excelled, if even equaled, elsewhere. One 
of the best evidences of this superiority at the late 
Seandinavian Exhibition was a ribbon of steel, 8 inches 
wide, cold rolled, 2,354 feet long. and weighing 1,146 
pounds, twined asa silken band would be round about 
the pavilion in which it was a notable exhibit. 


The United Traction Company, of Pittsburg, reports 
the average life of its wheels to be 35,000 miles, ard 
estimates that about one-third of this life is seeured by 
prompt grinding of the wheels when flat spots are de- 
veloped. The Consolidated Traction Company, of the 
same city, buys its wheels on a mileage basis, the mann- 
facturers guaranteeing a life of 30,000 miles for each 
wheel, replacing those which have a shorter life and 
obtaining credit for those which have a longer life. 
Both companies use the Murphy wheel grinder.—Street 
Railway Journal. 

The materials required to make a London and North- 
western locomotive have recently been added up, 
and the quantities of each work out as follows : Coals, 
5744 tons; steel scrap, 28 tons; pig iron, 24 tons; Swed- 
ish iron, 64¢ tons; copper, 5 tons; eoke, 444 tons ; spie- 
gel, 2°¢ tons; cast iron serap, 144 tons; limestone, 18 
ewt.; tin, 4°; ewt.; manganese iron, 1 ewt.; red ore, 1| 
ewt.; lead, 83 zine, 76 lb.; phosphor bronze, 70 
chrome, 30 lb.; aluminum, 13 Ib.; antimony, 4 Ib. Al- 
though the compenent materials weigh in round fig- 
ures about 140 tons, the finished locomotive only scales 
about 45 tons. 


It is reported that Japanese engineers are preparing 
plans for the construction of a bridge across the Straits 
of Shimonoseki, so as to unite the main line of the Kin 
Sun Railway with that of the Sanyo Railway from 
Shimonoseki to Hiogo. The straits at the point refer- 
red to are about one mile in width, and the current 
through them is very rapid. The bridge, moreover, 
must be constructed sufficiently high to enable the 
largest ocean steamers to pass beneath. Thus the 
undertaking, if successfully carried out, woul.l be one 
of the greatest engineering feats of its kind. The work 
will be undertaken and supervised by Japanese engi- 
neers exclusively. 


Two powerful steam navvies have been recently ship- 
ped by the Toledo Machine Company, of Toledo, O., 
to the order of a railway company in Yokohama. 
These exeavators weigh about 30 tons each and have | 
an individual eapacity of 1,500 cubie vardsa day. The | 
eylinders are 8 by 10 and the hoisting derrick is run by 
belt friction power. A new device for swinging the 
erane is so arranged that it fills the dipper, swings 
and dumps out and returns fer another dipperful five 
times a minute. The cranes are of steel, and each has 
a foreing engine to foree the dipper into the bank of 
soil. The boiler is horizontal, and 60 horse powef. — It 
is believed that these are the first steam navvies sent 
from the United States to a foreign country. 


A new miner's prospecting machine specially appli- 
cable to the Klondike regions has been invented by 
Mr. William Schwarnwebber, of St. Louis, says Indus- 
tries and Iron. At present it is necessary to build fires 
on the frozen gravel of the rivers in order to*remove 
even a few inches of dirt. Six inches deep is consider- 
ed a good thaw, and fire after fire has. to be kindled to 
make an impression on the ground. The new machifie 
consists of a steel serew which is bored into the frozen 
ground like a post hole auger. A cylinder of the same 
diameter as the screw and two feet in depth follows the 
serew into the ground. Within the cylinder is a buck- 
et, which has an open battom, into which the detached 
dirt and gravel are forced and packed. This bucket, 
when full, is elevated by a windlass attachment with- 
out losing any of its load. It can be emptied and re- 
turned to the well as often as required. 


The New York Sun publishes an article on the ex- 
pense of the navy which shows that the total dis- 
placement of the navy has advanced from 47,671 tons 
in 1890 to 136,839 tons in 1897; that the number of 
officers required to man the ships has advanced in the 
same period from 507 to 822, and the number of men 
from 5,131 to 9,231. The pay of the crews in 1890 was 
$2,464,504, and in 1897 it had advaneed to $4,207,553. 
The total cost of maintaining the whole navy in the 
seven years jumped from $3,946,628 to $7,088,475. The 
experts hold that these figures show that the fighting 
strength has been more than trebled, the tonnage is 
nearly four times as great, and the cost of keeping the 
service in commission has advanced only a little more 
than one-third, The same figures show that it costs 
as much now to maintain the cruiser ** New York” or 
“Olympia? in commission as it did seven years ago to 
run the whole South Atlantie fleet, and sometimes the 
Asiatic. 

Summing up the work of the Enzlish dockyards, Engi- 
neering says: ‘* There have been 45 warships construct- 
ed in 1897 for British and foreign powers, and these in 
fighting trim represent a value of £6,617,700, while in 
the previous year the total value was £10,750,000. 
This decrease is largely due to only one battleship 
being floated, whereas in last year’s total there were 
included six of great size, four for Britain and two for 
Japan. Thus the tonnage in 1897 was only 96,786, 
against 155,849 tons in 1896; and even the latter was 
not a record, as the total in 1892 was 161,596 tons, al- 
though the average for the first six years of the decade 
is not over 100,000. The collective horse power of pro- 
peliing machinery for all warships, however, does not 
show the same falling off, aggregating 331,050 indicated 
horse power, against 377,981 indicated horse power, due 
to the inclusion of a large. number of torpedo boat 
destroyers. As in the past year, one-third of the ton- 
nage completed was for foreign governments, princi- 
pally Spain, Japan, China and the South Americar 
republies. There are in process of construction, includ- 
ing all vessels ordered and not yet tried, warships 
aggregating 355,620 tons and 766,800 indicated horse 
power,” 


| their business must be conducted at a lower cost. 


MISCELLANEOUS NOTES. 


The production of copper sulphate (known also as 
blue vitriol or blue stone) in the United States in 1897 
was 49,000,000 pounds, against 48,732,840 pounds in 
1896. The percentage of copper in this material is 
about 25. The greater part of the production of cop- 
per sulphate is made by chemical works in the East, 
but a good deal is turned out as a by-product by vari- 
ous gold and silver refiners.—Engineering and Mining 
Journal. 

Large numbers of Chinamen have recently arrived in 
Berlin on their way to Stettin, where they are to be- 
come farm laborers. They came by way of Russia, be- 
cause their journey through the United States is pro- 
hibited by law. They will be ewployed by cultivators 
of sugar beets. Farin labor is scarce in the district of 
Stettin, and for that reason the area under cultivation 
this year has been greatly reduced. Should the im- 
ortation prove successful, there is likely to be quite an 
iunmigration of Chinamen into Germany. 


Window glass and chimney manufacturers are still 
experimenting in Allegheny with a device for blowing 
window glass and lamp chimneys. The progress made 
has been very encouraging and the experimenters have 
decided to erect a large tank and keep on developing 
the new process. The tank will likely be built at New 
Kensington. Recently at the Allegheny tank a perfect 
eylinder 9 inches in diameter and 37 inches long was 
made. From the time the blowing of the cylinder was 
commenced until it was cut up into lights just 46 
minutes were consumed. 


The annual dividend list of the Fall River textile 
mills, just issued, is calculated to furnish additional 
support to the contention of the manufacturers that 
The 
report shows that eleven mills have passed dividends 
last year, as against three which did not pay dividends 
in 1896. The earnings of the mills as represented by 
the amount paid out in dividends were $776,300, 
against $1,368,875 in 1896 and $1,742,625 in 1895. This 
is an average on the total capital invested of a little 
over 3°38 per cent., against 5°95 per cent. in 1896 and 
8°18 per cent. in 1895. 

The masculine silk cocoon yields more silk than the 
feminine ; hence for raising purposes such varieties as 
give more masculine eggs are by far preferable. Up to 
the present it was not easy to distinguish the mascu- 
line from the feminine cocoons; the distinction was 
solely founded on the greater weight peculiar to the 
feminine cocoon. The X rays have greatly facilitated 
the distinction. On account of containing the unripe 
eggs, rich in mineral salt, the hind part of the feminine 
cocoon is found to be by far less transparent than that 
of the maseuline one. The dark shade in the vicinity 
of the ovary adits of readily recognizing the feminine 
silk chrysalis. 

A curious industry has sprung up in Spain since the 
decline of silk culture there in the production of what 
is known as silkworm gut for fishing lines. The grub 
is fed on mulberry leaves, as usual in silk culture; but 
before it begins to spin—thatis, in May and June—it 
is killed by immersion in vinegar. The substance which 
would have formed the cocoon is then drawn out from 
its body in the form of a thick silken thread, which is 
treated with chemicals and afterward dried. These 
threads are made up in bundles of 100, and the Spanish 
peasants travel with them along the shores of the Med- 
iterranean as far as France. The best quality of thread 
is. round, the flat form being inferior and due to the un- 
healthiness of the worm. The chief seat of this indus- 
try is Murcia. 

A special blue printing arrangement for the rapid 
and convenient washing and drying of prints is used 
in the offices of Messrs. Milliken Bros., engineers and 
contractors, New York. Several large printing frames 
are set on trucks in the blue print room, and as soon as 
the prints are removed from them they are spread face 
up on wide slabs, slightly inclined from the vertical. 
Across the upper side of these slabs runs a perforated 

rater pipe, says The Engineering Record. hen the 
valve is opened this pipe throws a series of fine jets 
over the surface of the slab, forming a continuous sheet 
of water that flows down over the whole surface of the 
blue print, washing it off with clean water which is 
caught in a trough at the bottom and discharged into 
a waste pipe. When the prints are sufficiently washed 
they are hung on wires in a Crying closet supplied with 
hot air from a series of Bunsen burners. These are 
located in asbestos lined compartments, separated from 
the drying chambers by wire gauze partitions, so as to 
allow free passage of air and prevent any danger of 
setting the paper on fire. This apparatus is exceeding- 
ly compact, has the advantage of requiring a minimum 
of floor space, and occupies for both washing and dry- 
ing no more room than ordinary wardrobe cabinets. 
As aprint may be washed and dried in two or three 
minutes, the two slabs and closets have a capacity of a 
large number of prints daily. 


A publication issued by the French minister of finance 
gives some very elaborate statistics as to the quan- 
tity of wine, beer, cider and alcoho! consumed in that 
country. From that document it is learned that 
the total amount consuined was 1,575,000,000  gal- 
lons, representing about 14-5 liters per diem for the 
whole population of France. The division was 967,000, - 
000 gallons of wine, 395,000,000 gallons of eider, 202,500, - 
000 gallons of beer and 36,800,000 gallons of alcohol. 
While the greater quantity of the wine is consumed in 
the large towns, the cider is nearly all drunk in the 
country, especially in Normandy and Brittany, and 
the official statistics give a table showing what is the 
consumption of wine in the forty-seven towns with over 
30,006 inhabitants. The figures vary very much, the 
annual consumption being largest at Boulogne-sur- 
Seine, 59 gallons; Nice, 56 gallons; and St. Etienne, 
54 gallons; while Paris is only thirteenth on the list, 
with 45 gallons. In none of the large towns in the 
south of France does the consumption fall below 30 
gallons, but in seven large towns in the north (Lille, 
Boulogne-sur-Mer, Dunkirk, Caen, Calais, Roubaix and 
Turcoing) it averages only 6 gallons. Another table 
gives the consumption of alcohol, and here Rouen, 
Cherbourg and Le Havre head the list, with an annual 
total of nearly 4 gallons per head of the population, 
or more than double the quantity consumed in Paris, 


SELECTED FORMULA. 


Gum,—The manufacture of chewing gum is 
by no means the simple operation that it seems upon 
examination of the formula. Considerable experience 
in manipulation is necessary to success, and the pub 
lished formulas can at best serve as a guide rather than 
as something to be absolutely and blindly followed. 
Thus, if the mass is either too hard or soft, change the 
proportions until it is right. Often you will find that 
different purchases of the same article will vary in their 
characteristics when worked up. Some manufacturers 
add a little paraffin or wax, to harden the mass, but 
the most successful attribute their success to the em 
ployment of the most approved machinery and greatest 
attention to details. The working formulas and the 
processes of these manufacturers are guarded as trade 
secrets, and, aside from publishing the following geu 
eral formulas, we can give little information. 


TOLU CHEWING GUM. 


Dissolve the gum in as much water as it will take 


up, melt the paraffin, and mix all together. Now 
take— 
Sugar, finely granulated ............ 10 pounds. 


Put the sugar and glucose into the water, dissolve 
and boil them up to “erack’’ degree (confectioners 
term), pour the sirup over the oil slab, and turn into 
it sufficient of the above gum mixture to make it 
tough and plastic, adding any of the following flavors 
if desired: Cinnamon, chocolate, sandal wood, myrrh, 
galangal, ginger or cardamom. 

A somewhat different and more simple formula, 
taken from The New Idea, is as follows : 


Sugar, 1 
Melt together, mix well, and roll into sticks, 
SPRUCE CHEWING GUM. 


Spruce PUM... 90 Parts, 

Melt the gum separately, mix while hot, and imme 
diately add the sugar, a small portion at a time, knead 
ing it thoroughly on a hot slab. When completely 
incorporated, remove to a cold slab, previously dusted 
with powdered sugar, roll out at once into sheets anc 
ent into sticks. Any desired flavor or color may bi 
added to or incorporated with the sugar.—Pharmaceu 
tical Era. 

Determination of Tin in Small Quantities.—-The estima 
tion of tin in tinplate is often attended with consider 
able difficulty. A German contemporary recommends 
the following method : 25 grammes of the material are 
boiled for five minutes with 50 c. c. of 10 per cent. hy 
drochlorie acid, and the liquid poured off into a 250 
e. ¢. flask; the operation being repeated with fresl: 
acid two to four times, until the iron is completely strip 
ped. The solution does not need filtering, but is 
at once made up to the mark, and 50 ¢. ¢. treated with 
ammonia in a 100 flask till stannous hydrate begin- 
to fall, when 10 ec. c. of yellow ammonium sulphide ar 
added, the whole shaken, filled up and filtered. Fifty 
e. c. of the filtrate are diluted with water, all the 
tin sulphide thrown down by acetie acid, and, after 
standing over night, the precipitate is brought on to 
a filter by the aid of 10 per cent. ammonium acetate. 
As, owing to the certain absence of copper, ammonium 
instead of potassium sulphide is employed, the washing 
need only be very slight; in fact, 50 ¢. ¢. of the sulphide 
solution can be directly evaporated and ignited in « 

»oreelain crucible, but the former method is preferable 
he precipitate is finally heated with fragments of am 
monium carbonate until the ash is white. 


Powder for Hardening and Restoring Freshness to 
Meats.—When the tissues of meats once break down 
there is no way, yet discovered, by which freshness can 
be restored to them. We can prevent further de 
cay, remove odor, ete., but further than this we can- 
not go. The following formule all make more or less 
excellent meat preservatives : 


Sodium chloride... .... 
Reduce the ingredients to a powder and mix thor 
oughly. 
2. Sodium sulphite, powdered....... 80 parts. 
Sodium sulphate, powdered... .. 20.“ 
Mix. 
3. Sodium chloride . ..... 
Potassium nitrate ............... ee 


Reduce to a powder and mix.—National Druggist. 


Paste Blacking.—For paste blacking a great man\ 
formule have been published in these columns, bu: 
not very recently. he following seems to be as goou 


as any: 
Mucilage of gum arabic..............2 “ 
Commercial sulphuric acid.......... 
= 


Prussian blue, q. s. or about 14 part. 
Mix the acid and bone black and let stand over- 
night, then mix the other ingredients secundum 
artem. 
We would remind you that commercial bone blac 
consists largely of lime phosphate and other salts, the 
residue of the bony structure, and that until these are 


got rid of, a first-class black is an impossibility. The 
purified black can be obtained in the market, and only 
about one-third of the amount is required to produce 
a glossy black, 
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AN IMPROVED SUNSHINE RECORDER.* 


By D. T. MARING, Instrument Division, United States 
Weather Bureau. 


THE radiant energy of the sun produces several dif- 
ferent effects at the surface of the earth, viz., light, 
heat and chemical changes. To obtain records of 
these effects from hour to hour and day to day, as is 
done of other atmospheric phenomena, and thus ob- 
tain the total work done by sunshine, has been a most 
difficult proble u for meteorologists, and one that has 
not yet been successfully solved. Automatic instra- 
ments have been devised for securing approximate 
records of the intensity and duration of each of these 
effects separately, but nothing has yet been perfected 
that will accurately indicate simultaneously the vary- 
ing intensity of two effects such as the heat and light 
received from the sun. 

Probably the first automatic sunshine recorder ever 
invented was that described in 1838 by Mr. Thomas B. 
Jordan, a mathematical and philosophical instrument 


Fu A.—T. B. JORDAN'S SUNSHINE RECORDER 
(HELIOGRAPH), PATTERN OF 1840. 


mal-r, and seeretary to the Royal Cornwall Polytech- 
nic society, Falmouth, England.t This was developed 
in ec nneetion with Mr. Jordan’s efforts to produce a 
uniform and automatic system of self-registration for 
the various meteorological instruments then in use in 
that country, especially the mercurial barometer. For 
a record chart he used a paper covered with chloride 
of silver, which had about that time (1838) been dis- 
covered to be sensitive to the action of light, and to 
take different tints in proportion to the intensity of 
the light to which it was exposed, provided the times 
of duration of the exposures were equal. This paper 
was inounted on an inclosed vertical cylinder moved 
by «loekwork and was placed directly behind the top 
of te mereurial column of the barometer, so that the 
sur/ice of the paper would be exposed more or less to 
the «tion of diffused sunlight through the glass tube, 
depeuding upon the variations in barometric pressure. 
The vertieal time lines were printed on the sheet and, 
by 1eans of opaque lines for inches, ete., graduated on 
the glass tube, the barometer scale, the fluctuations in 
barometric pressure, and the time and comparative in- 
tensity of sunlight were all automatically and indelibly 
recorded on the sensitized paper by the action of the 
light itself. 

This apparatus certainly embodied some very in- 
genious ideas, and appears to have constituted not 
only one of the earliest forms of self-recording baro- 
meters, but contained also the first automatic register 
of sunshine. As Mr. Jordan makes no mention of the 
use of artificial light, it is presumed records from this 
barometer sunshine apparatus were secured only dur- 
ing the hours of daylight, and his sample records, as 
engraved and reproduced in the report referred to,t 
are blank at night time. 

Mr. Jordan’s next attempt was to produce an inde- 
pendent instrument for sunshine alone, which he pro- 
posed to eall “the heliograph,” a name more correctly 
applied subsequently to a very different form cf ap- 


Fig. | -PHOTOGRAPHIC SUNSHINE RECORDER 
—WEATHER BUREAU PATTERN OF 1888. 


paratiis. With this “heliograph ” he expected to ob- 
tain ‘an aceurate account of the intensity of the light 
for every minute of the day, and to permanently regis- 
ter its indications.” 

An improved design of the above was brought out 
by Mr. Jordan in 1840,$ which he describes as follows, 
under the title of * Description of a new arrangement 
Heliograph, for registering the intensity of Solar 
alent 


*Rep:inted from The Monthly Weather Review of the United States De- 
partmen’ of Agriculture. 


at ‘ Sixth Annual Report of,the Royal Cornwall Polytechnic So- 
p. 184 


Plate VII. Socie’ 
Annual Report, Royal Cornwall Polytechnic 


‘* The instrument for this purpose, described In pages | 


185 and 186 of the last Annual Report of the Society, is 
obviously defective, inasmuch as it calls on the ob- 
server's judgment to decide the intensity of the light, 
by a comparison of the different tints given by it to 
the prepared paper, and does not therefore admit of 
any definite mode of expressing the results of each in- 
strument, so that those at distant stations may be 
compar: d with each other ; and in consequence of the 
changes which the different tints undergo in fixing 
(and subsequently to that process), however carefully 
conducted, it is not possible to make any useful com- 
parison of results obtained by the same instrument at 
distant times. The object of the present arrangement 
is to avoid these difficulties, by reducing the indica- 
tions of the instrument to a scale, so that the light of 
each day, or each hour, may be distinctly registered by 
it in a way that will not admit of any difference of 
opinion as to the reading, and which may be at once 
expressed by a number and tabulated with other 
meteorological observations. This, of course, does away 
with all occasion for fixing the sheets with the results 
on them, as they may be destroyed as soon as these re- 
sults are known. 

“The accompanying sketch (Fig. A)* is an elevation 
of the instrument. It consists of two copper cylinders 
supported in a metal frame. The interior one is fixed 
to the axis, and does not revelve, being merely the sup- 
port of the prepared paper. The exterior cylinder is 
made to revolve about this one once in twenty-four 
hours by a clock movement. It has a triangular aper- 
ture cut down its whole length, as shown in the figure, 
and it carries the scale of the instrument, which is 
made to spring closely against the prepared paper. 
This seale, or screen, is composed of a sheet of metal 
foil between two sheets of varnished paper, and is 
divided into one hundred parts longitudinally, every 
other part being cut out, so as to admit the light to 
the prepared paper without any transparent medium 
intervening. The length of the extreme divisions 
measuring round the cylinder are proportioned to each 
other, as one to one hundred, consequently the lower 
division will be one hundred times longer passing over 
its own length than the upper one over its own 
length, and the lines of the prepared paper under 
these divisions will, of course, be exposed to the light 
for times bearing the same proportion to each other. 

** Now, as the sensitiveness of the paper can readily 
be adjusted so that the most intense light will only 
just tint it through the upper division during its pas- 
sage under the opening, and the most feeble light wil! 
produce a similar tint through the lower division dur- 
ing its passage, the number of lines marked on the 
paper at any given time will furnish a comparative 
measure of the intensity of solar light at that time, and 
may be registered as so many degrees of the heliograph 
just as we now register the degrees of the thermometer. 
f it were considered desirable to compare the results 
of different instruments, of course it would be requisite 


‘that the scales should be exactly similar and the paper 


of precisely uniform quality.” 

Other modifications of this instrument were also 
made by Mr. T. B. Jordan, but, owing to the unde- 
yeloped state of photography sixty years ago, the 
records he obtained were not considered very satisfac- 
tory, and the instruments were found to be too expen- 
sive and unreliable for general use. At that early date 


there were, of course, no great national meteorological | 


services in existence to take up and develop apparatus 
of this kind. It appears. therefore, that Mr. T. B. 
Jordan was the pioneer inventor in this field, and that 
his ‘* photographie” sunshine recorders of 1838 and 1840 
were the first of the kind used anywhere in the world 
prior to 1854. 

Among the various forms of the so-called ‘sunshine 
recorders * that have been devised for measuring the 
time and duration of bright sunshine, one of the most 
important is that known as the “ burning” recorder, 
invented by Messrs. Campbell & Stokes, of England, in 
1854, and the improved form of the same designed in 
1890 by Messrs. Whipple & Casella. These instruments 
have been used more or less extensively by foreign 
meteorological services since 1854, and operate on the 
same principle, that is, by concentrating the sun's rays 
through a glass sphere, acting as a powerful lens, upon 
a suitably ruled cardboard form, curved and held in 
focus at all hours of the day. But the degree of burn- 
ing or charring of the line across this form or chart, for 
each day’s record, gives only a very crude approxima- 
tion to the thermal intensity of the sun’s rays. The 
original ‘** Burning” recorder, first designed by Mr. 
Campbell in 1854, used a glass ball filled with water as 
the lens; this was set within a round, shallow ma- 
hogany bowl, having a radius such that the surface of 
the wood was constantly in the focus of the lens. This 
apparatus being placed where it cduld receive the sun’s 
rays at all hours of the day, the wood was burned or 
charred into a series of irregular grooves around the 
inner sides, and the bowls were of such size and shape 
that each contained a six months’ record. 

Thus was obtained a very crude record of the dura- 
tion and intensity of the heat effect of sunshine for 
semiannual periods, but this must have been so im- 
perfect as to constitute but the roughest seasonal ap- 
proximation. The water globe was soon found im- 
practical and was replaced by a suitable solid glass 
sphere, but the wooden bowls were apparently con- 
tinued in use for several years before being generally 
replaced by the more convenient cardboard forms in- 
vented by Whipple & Casella. 

The photographic sunshine recorder now used by 
the British meteorological service is that designed by 
Mr. James B. Jordan, in 1885. This makes a record of 
the time of duration of sunshine (actinic effects) on sen- 
sitized, blue print paper. The same principle has been 
used for several years in the Weather Bureau photo- 
graphic sunshine recorder, which is a constructional 
modification of Jordan’s invention, and is shown in 
Fig. 1. In the Weather Bureau instrument, as de- 
signed by Prof. C. F. Marvin, in 1888, the sensitized 
sheets need be changed only once or twice a month, 
and a simple expedient is resorted to, in ruling the 
record sheets, to eliminate the effects of the progressive 
variations in the meridional altitude of the sun. 

In 1891 the present writer suggested a form of differ- 
ential thermometer as a sunshine recorder, iliustrated 


*Seventh Annual Report, Royal Cornwall Polytechnic Society, 1839, 


Plate IL, Fig. 3. 


in Fig. 2, by means of which the presence of effective 
sunshine could be automatically and electrically re 
corded at a distance on the standard registers of the 
Weather Bureau, simultaneously with other data. This 
‘“‘thermometric recorder” has been extensively intro- 
duced at the regular stations of the bureau in the 
United States, and, in connection with the photo- 
graphic recorder shown in Fig. 1, is fully deseribed in 
the pamphlet, W. B. No. 109, entitled “Care and 
Management of Sunshine Recorders.” It is probable, 
however, that as in all other kinds of sunshine re 
corders, so now, the records obtained from this instru: 
ment at the various stations are not strictly comparable 
with each other, nor with those obtained from ihe pho- 
tographic sunshine recorders, owing in part to the 
various different adjustments of the mercurial column 


Fie. 2.—THERMOMETRIC SUNSHINE RE«- 
ORDER (PATTERN OF 1895) MOUNTED. 


that are unavoidable in an instrument operating upon 
this differential thermometer principle. 

From careful comparative tests made in England, 
Mr. James B. Jordan decided that, although his im 
proved photographie instrument (using blue print 
paper) registered, on an average, about 11 per cent. 
more sunshine than the ** burning” recorder, yet there 
is no real antagonism in the records (each being valua- 
ble); for, while the former registers the delicate actinic 
effect, the latter gives only the grosser heat effect for a 
certain greater degree of intensity ordinarily known as 
* bright sunshine.” 

To record and tabulate simply the duration, in hours 
and minutes, of bright sunshine, as obtained by the 
above mentioned sunshine recorders, and as is now 
generally done by the various meteorological services 
throughout the world, does not give all the informa- 
tion desired relative to the sun’s rays, nor all that is 
really required for a satisfactory study of this im- 
portant element in meteorology. What seems to be 
really needed is a simple form of apparatus which will 
automatically and simultaneously record each of the 
various effects of radiant energy in such a way that the 
real varying intensities of all parts of the solar spec- 
| trum will be obtained in a satisfactory and comparable 
| manner, 

The writer has been experimenting for several years 
past, and, after numerous plans and suggestions had 


3.—NEW 
(MARING’S ORIGINAL WORKING MODEL 
OF 1897). 


| Fie. PHOTO-THERMO RECORDER— 


been tried, an instrument was finally devised which 
now gives promise of fruitful results. This is a com- 
bination of the principles contained in the two Weather 
Bureau instruments, the photographie and thermo- 
metric sunshine recorders respectively, whereby the 
height of the column of mercury in the latter instru- 
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ment is automatically recorded on a strip of photo- 
graphic (blue print) paper. 

The original working model is shown in Fig. 3, part 
of the outer cylinder being cut away to illustrate the 
method of operation. A is a circular brass case inclos- 
ing a strong eight day clock movement and rigidly 
mounted on the adjustable metal support, B. The 
clock turns the outer cylinder, C (which is also of 
brass), once in twenty-four hours, and keeps the differ- 
ential bright and black bulb thermometer of glass, D, 
constantly exposed directly toward the sun. The cap, 
c, closes the lower end of the cylinder, C, perfectly 
tight, and is held in place by friction. The cylinder 
itself is secured to the clock pinion by the set screw, s, 
and is removed entirely when a new sensitized sheet is 
to be putin place. Directly behind the central stem 
of the differential thermometer a narrow slot is cut 
through the cylinder, C, so that it will be completely 
covered by the mercurial column as it rises with the 
increasing intensity of sunshine. The strip of sensi- 
tized photographie paper is wrapped around the cir- 
cumference of the part, A, and is held in place by suit 
able clips. 

This apparatus is placed in a position where it will 
receive the sun’s rays at all hours of the day and at all 
seasons of the year, the cylinder, C, being parallel with 
the axis of the earth. Ordinary blue print paper is 
used, and is attached to the case, A, with the upper 
edge of the sheet under a fixed projecting piece of thin 
brass having the hours perforated therein and indicated 
by notches or holes at accurate distances apart. It 
will be seen that, as the cylinder, C, revolves with the 
sun, the instrument will automatically record its own 
time marks on each sheet. Furthermore, by stretching 
fine wires across the slot behind the mercurial column, 
the horizontal record lines for the scale of varying in- 
tensities of sunshine will be photographed in white. 
The differential bright and black bulb thermometer, 
D, is made similar to the present Weather Bureau ther- 
mometrie sunshine recorder (Fig. 2), except that each 
bulb is in an independent vacuum. The glass tube is 
attached rigidly to the cylinder, C, and cemented in 
place so that the cylinder is watertight. The weight 
of this glass part is counterbalanced by the weight, 
W. so as to insure a regular rate for the clock. 

This photo-thermo recorder is, of course, capable of 
being much improved as regards mechanical construe 
tion. Without adding much to ‘its size or cost, it ean 
readily be made to produce an entire week's record, 
which is very desirable. The inexpensive American 
clocks are strong and sufficiently reliable timekeeper~ 
for the out-of-door conditions to which an apparatus 
of this kind must necessarily be exposed. Still, if the 
clock is unsatisfactory, the eylinder could be revolved 
by suitable mechanisms operated by electricity. The 
differential thermometer could also be made electri- 
eally recording, as at present, without interfering with 
the photographic record of intensity. One of the ad- 
vantages of a photographie recorder operating on this 
principle is that the sensitized paper is securely in 
closed and protected in a watertight case, and the 
records cannot be affected by rain and dampness, as 
in the present forms of these recorders. A more deli- 
cate and sensitive paper can therefore be safely used. 
Another advantage is that it uses the plain, blae print 
paper, which can now be procured almost everywhere 
of dealers in photographie supplies, which paper is 
generally of far greater excellence than any that can 
be made in small quantities by hand. 

Information relative to the intensity of solar radia- 
tion has been urgently needed for many years in the 
study of sanitary climatology and in investigations as 
to growth of crops and agricultural interests generally, 
and it is hoped this article may lead either to the per- 
fection of present forms of sunshine reeorders or to the 
invention of something new that will furnish this im- 
portant factor in our meteorological problems. 


MODERN VIEWS OF THE RAINBOW.* 


DESCARTES’ theory of the rainbow, which is still 
found in all optical textbooks, is hardly even a rough 
approximation to the true theory. It does not fully 
explain the ordinary bows, and fails entirely as re- 
gards the “spurious bows,” improperly 86 called. Any 
close observer will, under favorable conditions, notice 
certain colors on the inside edge of the primary bow 
which are not consistent with the simple series of 
spectrum colors demanded by the venerable theory 
which may be said to mark the birth of modern science. 
These additional colors, chiefly red and green, recall! 
the colors seen in Newton's rings at some distance from 
the center, and at once suggest a similar origin. In a 
paper on “* The intensity of light in the neighborhood 
of a caustic” (Trans. Camb. Phil. Soe., 6, i838, and 
8, 1848), Airy has laid the foundation of an adequate 
theory of the rainbow which is gradually being worked 
out. With a considerable amount of patience, Mr. 
J. M. Pernter has calculated the tints and the angular 
deviations of the rainbow colors for various sizes of 
raindrops, and has devised experiments in support of 
his deductions. A parallel beam of sunlight after re- 
flection and refraction in a spherical raindrop does 
not emerge as a parallel beam, or as a bunch of 
parailel beams of various colors, but as a series of 
causties of somewhat complicated nature, in which 
the divergence of the caer and hence their dis- 
tinctness, separation or coincidence, depend upon the 
ratio of the radius of the drop to the wave length 
of the light. The influence of size is very formidable 
in the smaller drops, say of 0°01 min. radius. This 
would bea very fine spray. The actual size of rain- 
drops is supposed to vary between 0°1 mim. and 26 
mu., but the heavy drops of tropical rains are said to 
attain diameters of 3°4 mm. Their size may be esti- 
mated by catching and weighing a definite number, 
or by the more difficult method of diffraction. The 
tables drawn up by Pernter consider drops of twelve 
different sizes between 0°005 and 1 mm. radius. In 
order to determine the resulting colors, Pernter selects 
eight of Maxwell’s twenty-two color equations, which 
number he finds sufficiently accurate. The first set of 
his tables state, fora point source of light, the sequence 
of colors, their composition in terms of red, green and 
violet, the relative intensity (admixture of white, after 


*See a paper by J. M. Pernter, Wien, Ber., 106, part 2, a, 1897, apd Ab- 
etracts of the Physical Society, No. 86, 


Abney) and position on the color triangle of each shade 
for various deviations between 42° 20’ and 36°. These 
tables are then verified by experiments with cylindri- 
cal streams of drops according to Babinet’s method. 
With 1 mm. drops, Pernter observed red, orange-yel- 
low, green, violet, blue, second violet, and then twenty- 
four secondaries or spurious colors, chiefly pinkish- 
violet and green or blue; after the twelfth violet came 
a whitish band, and then a reversal in the sequence 
of the colors. The 0°5 mm. drops gave 11 bows with 40 
shades. The outer bow and its secondaries were also 
observed. Verifications in nature are hardly possible, 
as we cannot measure simultaneously the angles and 
the size of the drops producing the bow ; it is striking, 
however, that so very few angular measures are ex- 
tant 

The white or pale rainbows (fog or mist bows) around. 
moon and sun may appear pale owing to (1) the feeble 
intensity of the light, (2) the uneven size of the drops, 
and (3) the mixture of colors. The first cause is prob- 


EFFECT OF THE “BORA” IN 


FROM A DRAWING FROM NATURE BY PROF. FRANZ SVERINA. 


ably a real one; the second Pernter is inclined to re- 
ject, since the accompanying, often well-defined fea- 
tures such as ‘‘ glories,” Brocken spectra, ete., and also 
his own tests require homogeneous conditions. As re- 
gards the third, Abney has proved that all colors of 
any shade disappear on being diluted with 75 parts of 
white, and Pernter’s tables show that such cases may 
well occur. Further, Airy’s theory renders white bands 
Sa wee for all sizes of drops, and necessary for radii 

low 25.4. Asa stream of water of such fineness can- 
not be maintained, Pernter produced a mist spray by 
fixing a 0°5 mm. glass tube in a lead pipe connected 
with the Innsbruck water mains (pressure 5 atmo- 
ee, and directing the jet against a metallic plate ; 
the size of drops was derived from measurements of 
diffraction rings. Drops of radius 5u gave a yellow 
margin at 41° 59’, white between 41° 8’ and 38° 27’, and 
then UVlue to 37° 41’: larger drops were more difficult to 
manage. From measurements of fog bows on Ben 
Nevis, J. McConnell had in 1890 already calculated 
the sizes of the respective drops. But some of these 
observations speak of a red outer margin, for which 
Pernter looked in vain, and which his calculations do 


not indicate; Crailheim-Gyllenskiéld (Swedish North 
Pole expedition, 1882) also describes thé margin as of 
ocher color. The classical white bow of Bouguer (1744) 
and of Scoresby (1821), however, do not fit into the 
theory at all, and were probably due, as the observers 
remarked, to ice needles. 

The general conclusions are interesting to meteoro- 
logists. The greater the drops, the more secondaries 
(spurious bows). A chief bow of intense pink and 
green (hardy any blue) indicates drops of diameters 
ranging from 1 to 2 mm. ; intense red always speaks for 
big drops. Secondaries of green and violet (the blue 
is masked by contrast) without yellow, immediately 
joining the chief bow, correspond to drops of 0°5 mm, 
while five and more secondaries without white and 
without breaks mark drops of 0°'l mm. A partly white 
bow is produced by drops of 0°06 mmm., and when the 
drops are still smailer, a real white bow with orange- 
yellow and blue margins is the result. The net result 
of these elaborate investigations will be to add a new 


DUGA PASS, MONTENEGRO. 


interest to a natural phenomenon already endowed 
with many associations of magic and beauty.--Nature. 


THE EFFECT OF THE “BORA” IN THE 
DUGA PASS, MONTENEGRO. 


WE publish to-day a reproduction of a drawing by 
Prof. Franz Sverina, from which our readers can gail 
some idea of the terrible work done by the * bora,”4 
violent and bitterly cold northeast or east wind that 
prevails along the eastern coast of the Adriatic Sva at 
certain seasons of the year. It is supposed to be 
eaused by a disturbance of the warm air over the sea 
and the rush of the colder air from the land to take its 
place as it rises. The bora sometimes prevails for lay’ 
and, according to careful observations made in Triesté 
and Fiume, attains a velocity of fifty miles, or more, a 
hour, but its greatest danger lies in the sudde:nes 
with which it rises and the fitful manner in which tt 
blows. ‘There is no infallible sign of its approach. 
The sky will be clear and blue, there will be no bank of 


clouds on the horizon, the only indication that a stord 
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is brewing being a thin horizontal cloud about the 
tops of the highest mountains, which the inhabitants 
of that country call the “signal.” The atmosphere 
at these times is most healthful and invigorating, and 
the natives find it mach more bearable than the con- 
ditions Which accompany the sirocco, when the air is 
damp, warm and depressing. 

It is interesting to see how all forms of life in the 
region visited by the bora adapt themselves to the 
temper of their stormy guest. Trees and shrubs 
never grow very high, and their branches spread in a 
southerly or southwesterly direction, even the stems of 
yjlants incline that way, and men have, of course, 
earned to build their houses so that they will offer a 
safe shelter during the storms. The roofs, which are 
heavily loaded with stones, project only on the southern 
and southwestern sides, and the doors and windows 
open in the same directions. But, in spite of this, the 
wrath of the storm always demands some sacrifices of 
men and animals who are overtaken by it in such 
places as the Duga Pass, shown in our engraving (for 
whieh we are indebted to the Illustrirte Zeitung), in 
whic!) we see animals that, while on the steepest and 


BUST OF GALLIA BY LUCIEN 


most dangerous part of the pass, perceived the ap- 
proach of the bora, became more and more restless, 
pressed close together, and finally broke away and 
rushed down the steep path, seeking the safety offered 
by the valley ; but the malicious bora surprised many 
on the dizzy heights, and woe to all who were unable to 
find shelter in nooks in the rock or to obtain a hold of 
any kind ; they were swept off like chaff and hurled 
into the abyss. There is a never-ending struggle 
between the inhabitants of the Black Mountains and 
the overwhelming forees of nature, and yet these 
people are devotedly attached to their rugged home, 
Which was the last refuge of the old Servian freedom 
that was swept away by the Ottomans, whose attacks 
Were as devastating in one way as those of the bora 
are in another. In former times this pass often re- 
sounded with the clang of the weapons of Ottomans 
and the Montenegrins, and it is still an important 
tnilitary stronghold with many fortifications. 


M. Camille Flammarion has undertaken to cinema- 
tograph the sky. He takes 3,000 photographs a night 
When it is clear and expects to show realistic pictures 
of the movements of moon and stars. 


FALIZE’S BUST OF GALLIA. 


FALIzk’s bust of Gallia is now in the gallery of seulp- 
ture of the Luxemburg Museum. Before the last ar- 
rangement of the pictures and statues, it was placed 
in the center of the first hall of paintings. Behind it 
were displayed the rich showcases of goldsmith’s work 
and enamels ; and in the opinion of its designer it here 
found a normal vicinage. In executing it after the 
original of M. Moreau-Vauthier, master goldsmith 
Lucien Falize had, in fact, but one pretension: ‘I 
have desired,” said he, ‘‘to produce a piece of trade 
work which should prove that, as regards style, our 
skill is abreast of that of the best epochs of art.” 

The head of Gallia is carved from a piece of ivory 
and surmounted by a gold helmet enriched wit 
emeralds and rubies. The chest is covered with a coat 
of mail of old silver held by straps of gold, and upon 
the shoulders are lions’ faces having emerald eyes. A 
series of leather straps stamped with gold detach them- 
selves from the helmet and fall around the neck. The 
decoration is strengthened by motifs of expression ; 
the helmet in the form of a dolphin’s head surmounted 


FALIZE. 


by a dragon, and a head of Medusa placed upon the 
breast in the center of the armor. Such as it is, this 
bust could, in faet, find terms of comparison only 
among similar works, the products of the goldsmith’s 
art. 

But sinee its present place in the gallery of sculpture 
constitutes a presentation of honor, it would be im- 
possible to find fault with a homage that is addressed 
as much to the original bust by Moreau-Vauthier as 
it is to Falize’s work of interpretation, and, through it, 
to our decorative art, of which goldsmith’s work is one 
of the most legitimate representatives. 

Among the many productions of Falize, amateurs 
hold principally in esteem ‘‘ Urania’s Clock,” in gold, 
ivory and enamel ; the ** Angelus Clock,” in ivory and 
gold, in the style of the twelfth century ; the ‘‘Sas- 
sanida Vase,” in rock erystal, gold and enamel ; the 
‘Ship of Peter the Great,” belonging to Grand Duke 
Viadimir ; the * Billow,” an epergne in massive silver ; 
the “‘ Crown,” which the Czar deposited upon Carnot’s 
tomb ; the ** Hammer and the Trowel ” of the Alexander 
Ill bridge; the *‘ Mortuary Crown” of Due d’Aumale ; 
the four panels of Prince de Bearn (Gaston de Bearn, 
Gaston de Foix, Anne de Bretagne and Marguerite de 


Navarre); the * Olive Crown,” of fine gold, which Presi- 
dent Felix Faure deposited upon the tomb of Alex- 
ander III; and the “Three Coronations,” one of 
Falize’s most valuable works, for which the museums 
of Kensington and Berlin are now disputing. 

The ‘‘ Goblet of the Decorative Arts” worthily ter- 
minates both this series of pieces and a career which 
signalized itself by the restoration of mosaic work in 
enamels and of bass-relief enamels to a place of honor, 
and by the creation, in practical order, of a syndical 
chamber of goldsmith’s work. 

If Falize had not been taken away from us so pre- 
maturely a few months ago, some new projects, bolder 
still than the “* Goblet,” would have seen the light for 
the Exposition of 1900, and have affirmed anew the 
artistic law formulated in the report upon the class of 
goldsmith’s work at the Exposition of 1889. The ro- 
sette of officer of the Legion of Honor that Falize re- 
ceived on this occasion had been valiantly won; and 
although the master goldsmith did not realize all his 
ideas, he produced enough to save his name from ob- 
livion.—Le Magasin Pittoresque. 


THE MAGNETIC PROPERTIES AND ELEC- 
TRICAL RESISTANCE OF IRON AT HIGH 
TEMPERATURES.* 


THE magnetic properties of iron and, to a lesser ex- 
tent, of the associated metals—nickel and cobalt—have 
always been a fascinating subject of study. Possessed 
by these three metals alone, these properties, so pecu- 
liar and so different from any of the other known pro- 
perties of mater, have imparted to the study of these 
so-called inagnetie metals a special charm and interest, 
apart from that excited by the vast industrial import- 
ance of at least one of them. 

Among the very early inquiries into the nature of 
magnetism there were not neglected experiments on the 
effect produced by change of temperature. Three cen- 
turies ago Gilbert recorded the observation that a 
piece of iron or steel, if heated more strongly than up 
to a full red heat, ceased to be attracted by a magnet, 
though it regained its previous magnetic qualities on 
cooling below that temperature. 

Until comparatively recently, however, accurate mag- 
netic measurements, even at ordinary temperatures, 
could alone be made on permanent magnets and the 
forces acting on their poles. The capability of acquir- 
ing temporary or induced magnetism when near alag- 
net, which is the characteristic property of soft iron, 
could not be subject to strict measurement until it was 
shown, first, how a given specimen of iron could be uni- 
formly magnetized in a uniform magnetic field; and, 
secondly, how both the magnetizing force of that field 
and the consequent magnetization of the iron could be 
measured. We know of only one way of completely 
satisfying the first condition, namely, by covering a 
ring-formed specimen (whose outer diameter but slight- 
ly exceeds the inner) with a uniform layer of insulated 
wire carrying an electric current, thus forming a ring 
magnet with no disturbing poles. And Faraday’s re- 
searches on electro-magnetic induction have furnished 
us with a method, at once accurate and convenient, of 
determining the magnetization of the apparently un- 
maghetized ring magnet, i. e., by the use of a * seeond- 
ary winding ™ or outer layer of insulated wire connected 
with a “ ballistic” galvanometer. Knowing, then, the 
intensity of magnetization called up by a given mag- 
netizing force, we can, from their ratio, express the 
facility with which the iron takes up magnetic indue- 
tion, or, in other words, its magnetic permeability. 

To apply this method to the measurement of perme- 
ability at high temperatures, both the magnetizing and 
the secondary winding must be so insulated as to be un- 
injured by the heating ; and, further, the thermometer 
or pyrometer, which measures the temperature, must 
be placed inside the ring, so as to measure the actual 
temperature of the iron. 

Among the earlier important researches on magnetic 
properties at high temperatures, that of Baur, of 
Ziirich, in 1879, should be mentioned. He experimented 
simply on an iron bar heated in a furnace, and thence 
rapidly transferred to the interior of a straight magnet- 
izing coil. Not, however, till 1889 was it shown by Dr. 
Hopkinson, in his classical researches, that the ring- 
magnet method could be successfully applied to the 
measurement of perineability at high temperatures. 
The windings of the ring magnets were, in this case, of 
copper wire insulated with asbestos; the heating was 
earried out in a gas furnace, and the rise of tempera- 
ture of the iron core was deduced from the increase of 
the electrical resistance of the secondary winding. 

Of the more recent researches, the most remarkable 
is that of M. Curie, published in 1895, describing experi- 
ments on the magnetic behavior of a great variety of 
substances at temperatures ranging upto a white heat. 
The method he adopted—that of finding how strongly 
the specimens were attracted when placed near a power- 
ful magnet — was well adapted to determine perme- 
ability in intense magnetic fields, but it is much inferior 
to the ring-magnet method, where the permeability 


‘varies much with the magnetizing force, as is the case 
‘whenever the magnetic field is not intense. 

In the course of some experiments on the subject of 
this article, the results of which have been recently 
published, I have endeavored to approximate, where 
possible, more closely than eg experimenters to 
the ideal method which would be the outcome of the 
principles laid down above. The ring magnet, whose 
core was the iron specimen to be tested at high temper- 
atures, was made very small, measuring about one inch 
across. The temperature of this core was determined 
by means of an electrical thermometer embedded in it, 
consisting of a wire of pure platinum whose electrical 
resistance at any temperature had been previously de- 
termined, and whose resistance, therefore, if subse- 
quently measured, gave its and hence, 
also, that of the iron core in which it was laid. Asbes- 
tos paper insulation, as had been used by former exper- 
imenters, was found to be very imperfect at high tem- 
peratures, owing largely to carbon deposited from the 
materials used in its manufacture. This difficulty was, 
after some trouble, overcome ; but wherever a high de- 
gree of insulation was wanted, as in the case of the 
thermometer wire and secondary winding, it was found 
necessary to employ mica, though, as may well be im- 
agined, the use of such an untractable material for such 
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&@ purpose is beset with considerable mechanical diffi- 
culties. 

Now, to find the magnetic condition of a sample of 
iron at a given temperature with any completeness, it 
is not sufficient merely to measure its permeability in 
various magnetic fields ; the behavior of the iron when 
subjected to what is called a “cyclic” process of mag- 
netization must be studied—the * hysteresis” or energy 
absorbed in one double reversal of the magnetization 
of each cubie centimeter of the iron must be measured. 

But the taking of so many observations requires 
time ; and if, during this time, the temperature of the 
iron be not perfectly constant, all efforts at refinement 
in the magnetic measurements are thrown away. The 
heating of the ring must, then, be thoroughly under 
eontrol. The method I adopted was an electrical one. 
The ring magnet was furnished with an extra winding 
of asbestos-insulated platinum wire, so wound as to 
have no magnetizing influence ; and by passing through 
this wire a suitable electric current, heat could be gen- 
erated in the ring at any desired rate. This method, 
however (the principle of which was adopted as long 
ago as 1888 by M. Ledeboer), is not used to full advan- 
tage unless combined with an effort to thermally isolate 
the body to be heated. Each ring magnet was, there- 
fore, thickly wrapped with asbestos and supported in 
the center of a closed and partially exhausted glass 
vessel (oxidation of the iron core was also in this way 
avoided). 

This method of heating proved most satisfactory. 
The loss of heat by radiation and conduction being 
slight, the ring magnet could not rapidly alter its tem- 
perature ; and there is probably no way in which we 
can supply heat energy to a body which can compete 
with the electrical resistance method, either as regards 
constancy or control. For obtaining temperatures up 
to 1,300° or 1,400° C.—a white heat—this method, com- 
bined as far as possible with “thermal isolation,” and 
an electrical method of measuring the temperature, 
should in the future prove of the greatest value in 
all cases where the whocten! properties of bodies at 
high temperatures require careful investigation. 

The original intention of my experiments was to as- 
certain exactly in what way the specific electrical re- 
sistance of iron changes at and about the “ critical tem- 
perature ~ at which the magnetie properties of iron so 
nearly disappear, so as to throw light, if possible, on 
the molecular state which we characterize by the term 
“magnetic.” 
ring magnet was formed of a long insulated iron strip, 
among the turns of which the platinum thermometer 
wire was buried; and with this piece of apparatus 
simultaneous measurements of the magnetie qualities 
and electrical resistance of a sample of iron could be 
made with accuracy alike at low and high tempera- 
tures. 

Let us now consider the magnetic changes which oc- 
eur in soft iron when heated. At ordinary tempera- 
tures iron shows a kind of unwillingness, so to speak, 
to become slightly magnetized—its permeability under 
small forces is not great. Beyond a certain limit, how- 
ever, it exhibits the greatest readiness to become 
further magnetized, and continues to have a high per- 
meability until magnetized very strongly. But from 
this point it begins to show signs of magnetic satura- 
tion, and ultimately refuses to be further magnetized 
without the application of very great force. 

Now, as the temperature of the iron is gradually 
raised, it is found that practical magnetic saturation 
takes place sooner and sooner. Iron refuses to become 
so strongly magnetized at higher temperatures. Thus 
the permeability in strong magnetie fields falls off as 
the temperature rises, very slowly at first, then more 
rapidly, till, near the “critical temperature,” the per- 
meability rapidly drops to quite a low value. 

On the other hand, in weak magnetic fields, the be- 
havior of iron up to within a few degrees of the “ critical 
temperature” is precisely opposite. The permeability 
rises with the temperature, at first slowly, then above 
500° C. with ever increasing rapidity, until at last that 
lack of susceptibility to small forces disappears, and 
iron shows itself just as amenable to magnetic influence 
in smal! magnetic fields as in the larger ones, where the 
maximum permeability occurs 

At this temperature, say 15° below the critical tem- 
perature (about 750° C.—a red heat), iron possesses all 
those qualities at once which are sought after by the 
transformer maker—practical absence both of hystere- 
sis and of eddy currents (the latter owing to the greatly 
increased electrical resistance), and a permeability 
nearly four times as great as that attainable in com- 
mercial transformer iron. So magnetic, indeed, is the 
iron that even the earth’s magnetic field, in the direc 
tion of its greatest intensity, is enough to induce strong 
magnetization (B — 5,000), 


indaction suffices). The behavior of a compass needle 
near a slowly cooling ingot of cast steel should be rather 
interesting, for just below the critical temperature the 


vertical ingot must behave as a very powerful magnet | 


indeed. 

Por all the lesser magnetic fields, there is a tempera- 
ture of maximum permeability which is nearer to the 
critical temperature the smaller the magnetic field. 
But at that temperature the magnetic qualities in al- 
most all fields practically vanish. Hence, when the 
magnetizing force is very small, the change from enor- 
mousiy magnetic to almost non-magnetic takes p 
with extreme suddenness. 

Above the critical temperature iron is but feebly mag- 
netic; yet it is still mach more readily affected by a 
magnet than most other feebly magnetic bodies. Not 
till a white heat is reached do the magnetic qualities of 
iron become imperceptible 

It is not easy in an article like the present to deal 
with the changes which oceur in the electrical resist- 
ance of iron, but the following remarks may be of in- 
terest 

The experiments of Dewar and Fleming have shown 


that at a temperatare of —200° C. the specific electrical | 


resistance of iron is extremely low hroughout the 
range of tewper:ture ineladed 
of cold and the critieal temperatare—about + 780° C.— 
the resistance rises at a steadily increasing rate, so that 
at the latter temperatare it is over 1 times as great as 
at the former : far in excess of that of any known alloy 
at ordinary temperatares (crystalline metals and their 
alloys exeepted), and about equaling liquid mercury 
for high »pecifie resistance. Uv «till further raising the 


With this object, the iron core of the | 


in fact. almost saturate the | 
iron (for which, at this temperature, a relatively low | 


between that extreme | 


temperature of the iron, it is found that the rate of rise 
of resistance, instead of further increasing very rapidly, 
falls off till, at a white heat, the resistance of iron in- 
creases only slowly with the temperature. 

It has long been known that this increasing rate of 
rise of resistance with temperature is a characteristic 
possessed by the magnetic metals alone. Here now we 
see that no sooner does the iron cease to be strongly 
magnetic than this quality disappears and becomes ex- 
changed for an opposite one, namely, a decreasing rate 
of rise of resistance with temperature. In some hither- 
to unpublished experiments on Hadfield’s manganese 
steel (a non-magnetic steel which can be rendered mag- 
netic by annealing), I have observed a precisely similar 
change of the resistance temperature function to take 
place during the annealing of this steel, thus furnishing 
a second case of this obscure resistance change accom- 
panying the change from magnetic to non-magnetic in 
one and the same sample. 

The connection between magnetic and electrical pro- 
perties is evidently not a very simple one, but in the 
face of these facts it is hard to deny that there is 
one; and it is only by trying to find out how the var- 
ious physical properties depend upon magnetism that 
we may hope to arrive at a comprehensive explana- 
tion of that obscure but most interesting condition of 
matter. 


HIBERNATION. 


THE phenomenon of hibernation in animals, fish, 
and reptiles is something that from its very nature 
and surroundings cannot be investigated, and conse- 
quently little is known as to its cause, or as to what 
physiological changes occur to animals that habitually 
retire to concealed places and lie dormant, or in a 
lethargic sleep, for days, weeks and even months. It 
is known that in the perfect hibernators the processes 
of nature are interrupted during the period of this long 
insensibility. Breathing is nearly and in some hiber- 
nators entirely suspended, and the temperature of the 
blood, even in the warmer blooded animals, falls so low 
that how life can be maintained by it is a mystery of 
mysteries. 

A variety of Rocky Mountain ground squirrel, when 
in perfect hibernation, has a temperature only three 
| degrees above the freezing point of water, and when 
}taken from their burrows in that condition these 
squirrels are as rigid as if they were not only dead, but 
|frozen. But afew minutes in a warm room will show 
| that they are not only alive, but full of life. This in- 
| teresting fact in natural history was first demonstrated 

by the late Andrew Fuller, of Ridgewood, N. J., to 
whom a friend in the West sent a pair of these squirrels. 
When the weather became cold, Mr. Fuller missed his 
= one day. He supposed they had run away from 
nis premises. Nearly a month later he found them by 
accident curled up beneath a pile of straw in one cor- 
ner of an inclosure on his place. They were so cold and 
| stiff that he supposed they were frozen to death. He 
| carried them into the house to show his wife the fate 
| that had befallen the poor little rodents in the harsh 
| Eastern climate. While he and she were discussing 
}the matter sorrowfully, the squirrels began to show 
signs of life; and shortly were frisking about the room 
as if they had not been apparently frozen stiff for 
weeks. 

Mr. Faller then knew that the squirrels had been 
in a state of hibernation, and it was such an extraor- 
dinary one that he put them out of doors again to let 
them resume that condition if they might, so he might 
investigate it further. They had no sooner got into the 
cold air than the lethargic state began to assert itself, 
and Mr. Fuller covered them with the straw. A month 
later he took their temperature and found it to be as I 
|}have stated—only three degrees above the freezing 

point of water. Again they came back to life and ac- 
| tivity when placed in the warm room, but after a few 
hours showed plainly that they were being bereft of 
their natural winter sleep. Mr. Faller turned them 
loose to find it again. They found it as before, and 
| they remained in that condition until the warm weather 
| returned in the spring, when they came out as chipper 
| as if they hadn't lost a day or a meal. 

| As to the suspension of breathing in hibernators, the 
fact is proved sufficiently in the instances of the rac- 
coon and the woodechuck. When they have laid them- 
selves away for their winter sleep, they roll themselves 
up so comfortably and press tlieir noses in such a 


euliar position against their hinder parts that it would | 
be an absolute impossibility for them to draw a breath. | 
The popular backwoods belief is that the bear rolls) 


itself up in this way and does not breathe, but, while 
the bear is classed as a perfect hibernator hy natural- 
ists, it breathes while in its lethargy, as its blow holes 
in the snow prove—holes melted in the snow beneath 
which the animal frequently stows itself away, under a 
eovering of leaves, which holes frequently betray its 
presence to the woodsman. 
The marmot family produces the soundest winter 
| sleepers. When the marmot is in its peculiar state of hi- 
bernation the electric spark will not rouse it. The most 
noxious gases do not affect it in the slightest. If its 
temperature is raised above that at which the animal 
breathed in its natural state, it will die almost imme- 
diately. This is on the authority of the late Prof. Peter 
A. Browne, who at one time was connected with La- 


lace | fayette College. and investigated the subject of hiber- 


that I know of. 

The hamster, a rodent common in northern Ger- 
many, is another animal that has its peculiarities as a 
hibernator. Prof. Browne mentions a hamster that 
— put into a box which was closed with earth and 
straw and placed where the cold was intense, but the 
hamster did not show any sign of becoming torpid. 
The box was then buried in the ground and was dug 
| up after some hours, when the animal was found in a 
| state of the most profound lethargy. And this hamster 
was kept in a room where there was no fire. The 
animal! rolled itself up in a corner, bat presently woke 
up and came out t was in the best of health, but 
died in a few days—* suffocated,” Prof. Browne de 
elared, ** because it could not have confined air.” 

Var own familiar wild animals, the bear. the rac 
coon, and the woodehuek—the groundhog of colloquial 
pomenclature—are classe] as perfect hibernators be 
cause they store no for winter. but have acquired 


a thick, fatty seeretion between the skin and flesh, 


| nation and estivation further than any other scientist 


which, it is supposed, supplies them with sustenance. 
As a matter of fact, although dormant animals absorb 
fat, it does not enter into their digestive organs. The 
saine fat absorption occurs when the animal is dead, 
If you kill a rabbit, or any other animal, and leave the 
entrails in it, the fat will disappear in a short time. 
Remove the entrails, and the fat will remain. Food in- 
troduced into the stomach of a hibernating animal or 
reptile will be found undigested at all stages of its 
lethargy. I say ‘introduced into the stomach,” be 
cause it could get into the stomach of such a creature 
only by force or artificial means, for a hibernating 
animal invariably goes into its peculiar state on an 
empty stomach. Why? Idonot know. That is one 
of the mysteries of the phenomenon. But the most 
mysterious of all things connected with hibernating 
animals is that, although bears and woodchucks are 
profound hibernators, they produce their young during 
their winter sleep. 

The woodchuck is undoubtedly a perfect hibernator, 
and the female bear is, but the male bear is frequently 
roused from his winter sleep, and is found roaming 
about in midwinter. A bear hunt when the snow is 
deep and the cold intense is not an uncommon relief to 
the monotony of life in the backwoods, but the hunted 
bear is invariably a male. I have talked with scores 
of old and observant woodsmen, versed in the ways 
and haunts of wild beasts, but none has ever been alle 
to say yet that he ever knew a female bear to be kill-d 
after the season for hibernation has come, and none h is 
ever yet seen a gravid female bear. Where do the ie- 
males go during that time, that they are never dis- 
turbed in their retreats? No one can say. 

The raccoon is often gregarious in its hibernating, 
and it may be that for that reason it not infrequently 
comes forth from its snug quarters in the hollow tree 
and makes foraging trips about the country—tie 
warmth engendered by the huddling colony arousing 
one or more of its members from their lethargy for the 
time. Woodchucks hibernate in pairs, but I never 
knew one of these proverbially sleepy creatures to leave 
its hole until warm weather came—in spite of the «.1- 
leged practice it has of coming out invariably on tiie 
second day of February to fix the weather for the rest of 
the winter. I took the trouble once to dig into a woo:l- 
ehuck’s burrow on a Candlemas Day—and a war, 
cloudy day it was; just such a day when the groun |- 
hog is said to come out of his hole and stay out. I 
found two woodchucks in the burrow, with no mo-e 
sign of life about them than if they had been shot a:.d 
killed. From all outward appearances I could have 
taken them out and had a game of football with them 
without their knowing it. 

Squirrels are only partial hibernators, from the fat 
that they work all summer and fall storing great quan- 
tities of food to supply them when hunger wakes the in 
up during the winter, if, indeed, they spend much 
of their time in sleep. Squirrels are systematic «aid 
longheaded providers for the emergencies of a long 
winter, and not only stow away their favorite food in 
one grand storehouse, but also make deposits of it 
in other places, so that if one granary or nuttery is «e- 
stroyed or becomes exhausted the caches can be ce- 
ay upon. When the snow has lain on the ground 
ate in the spring, holes may be seen in it at various 
places in the woods where squirrels have dug down 
through it to reach nuts or grain or acorns buried in 
the ground there months before for just such an emerg- 
ency. The instinct with which these little animals 
locate such spots, covered as they are with maybe a 
foot or more of snow, is unerring and marvelous. If the 
snow should happen to be thickly covered with crust, 
the squirrels are unable to dig through it, and it is no 
rare thing, toward the end of an unusually long winter, 
for woodsmen to find squirrels dead on the crust, 
where they had been digging desperately to uncover 
the cache below, the supplies of the main store having 
become exhausted. 

A curious phenomenon of hibernation, according to 
Prof. Browne, is shown in an animal called the loir, a 
native of Senegal. This animal never hibernates in its 
native clime, but every specimen that was ever brought 
to Eurepe became torpid as soon as exposed to cold. 
The common land tortoise, no matter where it may be, 
and it is a voracious feeder, goes to sleep in November 
and does not wake up again until May. The hedge 
hog goes to sleep as soon as the weather gets cold and 
remains in unbroken slumber six months. 

At the beginning of cold weather bats begin to hud- 
dle together in bunches in hollow trees, dark corners 
in deserted houses and in caves and crevices in the 
rocks. They gradually lose all sensibility, and con- 
tinue in a comatose state until the return of genuine 
| warm weather. When you see the first bat of the sea- 


son fluttering at nightfall, you can be sure that warm 
| weather hascome to stay. The little hooks at the end 
|of one of the joints of each wing are what the bat 
| hangs itself up by when it goes to sleep, whether for a 

day or for months. When the bats are clustering for 
| hibernation, one of the number hangs itself up by its 
| hooks, head downward, and the others cling to it. It 

ison record that sixty bats have been found in one 
| eluster, the entire weight of the lot being sustained by 

the one bat clinging with its hooks to whatever it had 

fastened them to at the start—a weight of at least t-n 
}pounds. The ition of the central bat in such a clus 
| ter would be like that of a man hanging to something 
by his thumb nails, and supporting the weight of fifty- 
nine other men. So completely is animation suspended 
in the bat during the cold months that no test yet ap 
— has induced it to show the least sign of li‘e 

orpid bats have been inclosed by the hour in air- 
| tight glass jars and not a particle of the oxygen in the 
|jars has been exhausted when they were taken out, 
showing that the bats had not breathed. 

As cold drives certain animals, insects and ties 
to a state of torpidity, so heat and lack of water bring 
about the same condition in others. The animal or 
reptile that hibernates or goes tosleep in cold weat!-et 
arranges its body so that it will conduce to the great: +t 
waruth, while those that estivate, or become torpid 
warm weather, place themselves in positions that sh 
| that they want all the coolness the climate will pern it. 
| The tenric, a tropical animal, carnivorous and inst 
|ivorous, becomes torpid during the greatest heat, aud 
jlieson its back with its body drawn to its great-st 
jlength and its limb« spread wide apart. Suakes «tr 

Vate in the South, all kinds together, just as sah 
hibernate in the North, but instead of rolling thea 
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selves in great balls, as the Northern snakes do, they 


lie singly, and stretched to their full length. 
Want of water will cause the common garden snail 
to go intoastate of the most complete and curious 
lethargy. This is the snail of the genus Limax, and not 
the larger one of the genus Helix. In the latter the 
yhenomenon of hibernation is especially remarkable. 
Pn November the snail forms just a soft, silky mem- 
brane across the external opening of its shell. On the 
inner surface of that it deposits a coating of carbonate 
of lime, which immediately hardens like gypsum. This 
partition is again lined with a silky membrane. The 
snail then retires a little further into the shell and 
forms a second membraneous partition, retiring again 
and again until there are six of these partitions between 
the snail and the lime-coated door at the entrance of 
the shell. In the recess behind all these partitions the 
snail lies torpid until May. All this time it lives with- 
out motion, without heat, without food, without air, 
and without circulation ; without the exercise of any 
of its fanetions. If this snail is prevented from hiber- 
nating for several seasons, by keeping it ina warm 
room, it will gradually waste away and die. Prof. 
Browne mentions a case where several snails of this 
genus were shut in a perforated box without food or 
waer. They retired into their shells and closed them 
wit!, athin membrane. They remained so for three 
They revived when put into tepid water. They 
ha been driven into torpidity by drought. The blood 
of cis snail is white. 
A other eurious thing about hibernating animals is 
tha’ the bile of all other animals is the bitterest of sub- 
sta: ces, While the bile of hibernating animals is sweet. 
York Sun. 


A HUMBUG—ART VERSUS NATURE. 
By GEORGE ARCHIE STOCKWELL. 


} <REWITH are presented three cuts (Figs. 1, 2 and 3) 
ma '« from photographs taken of a pretended lusus ua- 


Fig. L. 


= said to have been captured in Matanzas Inlet, 
“lorida. 

Wien the “counterfeit presentments” were first 
viewed, I naturally called to mind the handiwork of 
certain Japanese artists, whereby are prepared for 
market “mermaids.” These consist either of the body 
of a wonkey andjfthat of a fish soadroitly joined as to ai- 
most defy deteetion, or of a wooden body carved in gro- 
tesque semblance of the upper part of the human form 
and an actual fish continuation replacing the hips and 
legs (Fig. 4). The gentleman who sent me the first 
—_ (Fig. 1) was informed the creatare * had 

ti pronounced by eminent doetors and naturalists 


Subsequently from the same source were derived 
photographs, from which are taken Figs, 2 and 3. 

Repeated attempts on my part to define the creature 
by the aid of the most modern works devoted to ich- 
thyology proved futile. There could be found nothing 
that in any way applied to the form or outline as dis- 
played in the photographs. Latterly, during a corre- 


Fig 3. 


spondence with Mr. Henry J. Scherck, this gentleman 
informed me that during the past summer he observed 
‘on what is called the pier at Atlantie City, N. J., 
= or three of these creatures nailed to a post.” He 
ds : 

“The fish is flat ; the rudimentary legs in those seen 
by me were not quite as long as represented in the pho- 
tographs ; the drying and mountingin a standing posi- 
tion gives a peculiar appearacce. The tail is long and 
resembles to some extent that of the creature known as 
‘stingaree.’” 


it certainly is closely allied thereto. When the forego- 
ing facts are known, Fig. 3 becomes a trifle more in- 
telligible, as close serutiny reveals the original outline 
of the ray and the grooves formed by the tissues when 
reflected back. I am not positively certain, but sur- 
mise this to be either the Urolophius jamaicensis or 
the Dasytis sabina. . 

Perhaps some of the Southern readers of the ScrEN- 


Fie. 6. 


TIFIC AMERICAN SUPPLEMENT can throw more light 
upon this subject. 


EDUARD LINDEMANN AND OSCAR STUMPE. 

THE last days of the old year witnessed the removal 
by death of two astronomers who have rendered valu- 
able services in the respeetive positions in which they 
were situated, though not occupying prominent places 
in the history of the seience. Both are mentioned 
by the authorities under whom they served with the 


Mr. C. H. Eigersmann, who has been associated with 
Prof. David 8. Jordan in the publication of “ North | 
American Fishes” (Government Printing Office, Wash- 
ington), when the photographs were submitted to him, 


unhesitatingly pronounced the creature ** a fraud.” He 
further says : 

“ Nosuch creature as figured ever existed, now exists 
or ever will exist. It is, if anything, of the skate family. 
I have seen sailors tie back the pectoral fins of a skate 

force a pipe between its teeth and hang it to a post. In 
this condition the appearance is such that the openings 
of the nose have the position of eyes, and there is a re- 
semblance to the human face—not a remarkable fact, 
eonsidering that the imagination sees human faces in 
the most unlikely objects.” 

A correspondence with Dr. W. D. Hutchings, of 
Madison, Ind., brought out information that leads me 
to definitely place the creature in the sub-order of 
fishes denominated Masticura, which embraces the 
rays and skates, of which more than two dozen are 
known to American waters. In order to market it 
among curiosity seekers, the fishermen, immediately 
after capture, mutilate and alter the creature in shape 


Fie. 2. 


@5 a connecting link between the birds and fishes :” 
and «<0 that it had “never been deseribed or figured 
Ina work of natural history. though Webster. in his 
~vlged Dietionary, deseribes it in part as a ‘sea 


a It :.ay here be remarked that Webster describes a 

lar. cartilaginous fish of the genus Cephaloptera ” 
a «a devil.” whieh term he likewise applies to the 
* pixeatorins, variously known in different lo 
~y as the angel fish,” i fish” j 
frog.” 


Fie. 5 


and outline, producing the form appearing in Figs. 1. 
2and 3. A large portion of the tail is first amputated 
—normally it should be nearly or quite three feet in 
length, and it and the body are covered with sharp 
bony spines or points. Next the integument covering 
the upper jaw is dissected ap at point 3. Fig. 5. and re- 
flected back and drawn into shape to form the peak at 
the top of the head (point 1. Pig. 5). and allowed to 
dry in this position. The integument of the under 
portion of the jaw, together with that of the throat 
and the upper breast. is also dissected back at point 2 
in both Pes. 5 and 6, and when dried, forms the 
wings. A like process on the posterior and under por- 
tion of the body close to the tail forms the suppositi 
tions bips and legs. 

Fig. 6 represents the creature very nearly intact. 

If this is not the form of ray known as “ whiparee,” | 


authority in its use. His paper on the “ 


utmost respect, and their loss is acknowledged with pro- 
found regret. 

Dr. Eduard Lindemann, who died suddenly on 
December 21, was born in Nishni-Novgorod in 1842, 


and pursued his seientifie studies in the universities of 
Kasan and Dorpat. The latter university he left in 
1868 to enter the observatory of Pulkova, wherein he 
filled the office of scientific secretary. In this capacity 
he had the management of the library, and the pre- 
paration of the second part of the * Librorum in Bib- 
liotheea Specule# Pulkovensis contentorum Catalogus 
systematicus ” was intrusted to him, and very adwir- 
ably did he fulfill the trust. The duties of his office 
did not permit him to take a great part in the astrono- 
mical observations there earried on: bit his tastes led 
him to take great interest in the Zollner photometer, 


and the series of careful measures which he made with 


that instrument have led to his being regarded as an 
srillianey of 
Bessel’s Stars in the Pleiades,” published in tome xxxii 


of the Mem. de Acad. Imp. des Sci. de S. Petersbourg, 


is well known, and he has further used his measures to 


determine the seale of magnitude employed in the 


Bonn Durchmusterung. 
The second astronomer whose death (at the early age 


of thirty-five) we have regretfully to mention is Dr. 


Osear Stumpe, well known for his contribution on the 
motion of the solar system. Dr. Stumpe's early life 
appears to have been one of great bardship and a 
severe struggle against adverse circumstances. When 


ten vears old he lost his father, but in face of all diffi 
culties, he determined to win his way to the Berlin 


University as a student of science. This he accom- 
plished in 188, though he had had occasionally in 
previous years to interchange the parts of student and 
teacher in order to obtain a livelihood and be enabled 
to continue his career. Even at Berlin. his studies of 
mathematics and astronomy were interrupted by his 
duties as a shorthand writer in the government and 
law courts. From Berlin he went to Bonn, and be- 
came a teacher ina private institution. Here he ap- 

rs to have prepared the heavy calculations which 
1¢ afterward incorporated in his inaugural disserta- 
tion on the solar motion. “in this work, Dr. Stumpe 
based his computations on 1054 stars, whose annual 
proper motion exceeded 0°16 in the arc ofa great cirele 
The peculiar feature in the treatment was the intro 
duction of aterm depending upon a supposed orbital 
motion of the stars in the plane of the Milky Ways 
This term did not appear. however, to have a real ex 
istence. The stars were divided into four groups de 
pending upon the amount of the annual proper motion 
and the four solations gave very accordant result= in 
KR. A. for the position of the apex of the solar system 
The declination appearea certain, bat great con 
fidence has been attached to the result» of 
eolar investigation. Dir. Stampe's talents as a 
puter have been generally reeernized. He took some 
share in the calculations of the «tar places in the Boon 
Zone C under Prot. Deichmuller, and after- 
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ment is i stieally recorded on a strip of photo 
rn 
“lel shown in Pig. 3, part 
4 swat rate t bee 
t a vement ami rigitls 
tulle wtal Div 
hieh is aleo of 
opm thee iiffer 
kk ‘ ow 
‘ i ‘ ‘ 
fen be it dire ra te 
Were d bie nereuria witty the 
reasing intensi*yv of ‘ The «trip of seni 
ized photographic paper is wrapped around the cir 
eumference of the part, A. and is held in place by suit 
thle clips 
his is placed in a position where it wi 
receive the sun's raves at all hours of the day amd at a 
sensons of the Vear, the Viimmlier, ¢ wing parallel wit 
the axis of the earth Ordinary porint peaper t- 
used, and is attached to the case, A. with the upp 
edge of the sheet under a fixed projecting puece of thi 


brass having the hours perf rated therein and indicated 
by notehes or holes at aceurate distances apart it 
the eviinder, revolwes with the 
str the instrument will automaticaliv record its own 
time marks on each sheet. Furthermore, by stretching 
fine wires across the slot behind the mereurtal cola 

the horizontal reeord lines for the seale of Varving 


will be seen that 


tensities of sunshine will be photographed in white 
ri differential bright and black bulb thermometer 
DD. is made similar to the present Weather Bureau ther 
mometric sunshine ‘ig. 2). exeept that each 
bulb is in an independent vacuum The giass tube is 
uttached rigidly to the evlinder, ©, and cemented in 
place so that the eviinder is watertight Che weight 
of this glass part is counterbalanced by the weight 
W. so as to insure a regular rate for the clock 

rbhis photo-therme reeorder is, of course, capable of 
Leing much improved as regards mechanical coustruc 
tion. Without adding much to its size or cost, it car 
readily be made to prexluce an entire Weeks reeord 
which is very cdesirab Che inexpensive America 
elocks are strong and soffi tly reliable 
for the out-of-cloor to whiie Apparatus 
of this Kind must necessarily bx posed. Sill. if tl 
clock is unsatisfactory, the evlinder mld be revolves 
by suitable -hanisms operated by electricity. T 
differential ‘ould also be made electr 
eallv recording. a< at present. without interfering wit! 
the photograp record of intensity ine of the ad 
Vantages of a wraphic recorder operating om tlii- 
principie is that ti is securely 
closed and protected iterticht case. amd th 
records cat t be affects : ind dampness, as 
im the present forts « hese \ 
cate sitive an re ~ safelv 
Another advantage is that it uses the plain, biae print 
paper, which can now be procured almost everywhere 
of dealers in photograpt! r is 
generally of tar greater x ‘ * than anv that can 


lnformation relative tot nteusitv of solar radia 


tion has been urgentiy needed for many Vears it the 
study of sanitary matology and in investigations a- 
to growth of er wwricultural interests zenerally 
and it is hoped this article may lead either to the per 
fection of present forms of sunshine recorders or to the 
invention of something new that will turtiish this im 


portant factor in our meteorological probietus 


MODERN VIEWS OF THE RAINBOW 


DESCARTES theory of the which is still 
found in all optical textbooks, is hardly even a roug! 


rainbow 


approximation to the trae theory. It does mot fully 
explain the ordiuary bows, aud fails entirely as re 
gards the “spurious bows,” improperly so called Any 


close observer will, under favorable conditions, notice 

certain colors on the inside edge of the primary bow 

which are not consistent with the simple series of 
spectrum colors demanded by the venerable theory 

which may be said to mark the birth of modern science 

These additional colors, chiefly red and green, reen 

the colors seen in Newtou’s rings at some distance fromm 
the center, and at once suggest a similar origin. In a} 
paper on “The intensity of light in the neighborhood 
of a caustic” (Trans. Camb. Phil. Soe., 6, i838, anid 
8, 1848), Airy has laid the foundation of an adequat+ 

theory of the rainbow which is gradually being worke: 

out. With a considerable amount of patience, Mr. | 
J M. Pernter has calculated the tints and the angular! 
deviations of the rainbow colors for various sizes of | 
raindrops, and has devised experiments in sapport of | 
his deductions. A parallel beam of sunlight after re- 
flection and refraction in a spherieal raindrop does | 
not emerge as a parallel beam, or as a bunch of 
parallel beams of various colors, but as a series of 
caustics of somewhat complicated nature, in which 
the divergence of the colors, and hence their dis 
tinetness, sepMiration or depend the 
ratio of the radius of the drop to the wave length 
of the light The influence of size is very formidable 
in the smaller drops, say of OOL mm. radius. This 
would be a very fine spray. The actual size of rain 
drops is supposed to vary between Ol mim. and 26 
miuu., but the heavy drops of tropical rains are said to 
attain diameters of 34 tum. Their size may be esti 
mated by catching and weighing a definite number, 
or by the more diffleult method of diffraction. The 
tables drawn up by Pernter consider drops ot twelve 
different sizes between 0°005 and 1 mm. radius. In 
order to determine the resulting colors, Pernter seleets 
enzht of Maxwell's twenty-two color equations, which 
number he finds sufficiently accurate Ihe first set of 
his tables state, fora point source of lieht, the sequence 
of colors, their composition in terms of red, green and | 
violet, the relative intensity (admixture of white, after 


*See a paper by J. M. Pernter, Wien, Ber., lod, part 2, a, 1807, and Ab- | 
stracts of the Physical Society, No. 56, 
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The general conclusions are interesting to met: 


vints The greater the drops. the more secomlar 
hiief ow of tense pink 
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joining the chief bow. correspond to drops of (o> mn 
while five and more secondaries without white 
without breaks mark drops of Olmm. A partly wl 
bow is produced by drops of 006 1mm ami when 

ps are still smaller. areal white bow with orang: 
vellow and blue margins is the result The net resy 
of these elaborate investigations will be to add anew 


EFFECT OF THE “BORA” IN 


DUGA PASS, MONTENEGRO. 


FROM A DRAWING FROM NATURE BY PROF. FRANZ SVERINA. 


ably a real one; the second Pernter is inelined to re- 
ject, since the accompanying, often well-defined fea- 
tures such as “glories,” Brocken spectra, ete., and also 
his own tests require homogeneous conditions. As re- 
gards the third, Abney has proved that all colors of 
any shade disappear on being diluted with 75 parts of 
white, and Pernter’s tables show that such cases may 
well occur, Further, Airy’s theory renders white bands 
possible for all sizes of drops, and necessary for radii 
below 254. As a stream of water of such fineness can- 
not be maintained, Pernter produced a mist spray by 
fixing a0‘ mm. glass tube in a lead pipe connected 
with the Innsbruck water mains (pressure 5 atmo- 
spheres), and directing the jet against a metallic plate ; 
the size of drops was derived from measurements of 
diffraction rings. Drops of radius 54 gave a yellow 
margin at 41° 59, white between 41° 8 and 38° 27, and 
then blue to 87° 41 : larger drops were more difficult to 
manage. From measurements of fog bows on Ben 
Nevis, J. MeConnell had in 1890 already caleulated 
the sizes of the respective drops. But some of these 
observations speak of a red outer margin, for which 
Pernter looked in vain, and which his calculations do 


interest to a natural phenomenon already endowed 
with many associations of magic and beauty.--Nature. 


THE EFFECT OF THE “BORA” IN THE 
DUGA PASS, MONTENEGRO. 


WE publish to-day a reproduction of a drawing by 
Prof. Franz Sverina, from which our readers can gain 
some idea of the terrible work done by the ** bora,” a 
violent and bitterly cold northeast or east wind that 
prevails along the eastern coast of the Adriatic Sea at 
certain seasons of the year. It is supposed to be 
‘aused by a disturbance of the warm air over the sea 
and the rush of the colder air from the land to take its 
place as it rises. The bora sometimes prevails for days, 
and, aceording to careful observations made in Trieste 
and Fiume, attains a velocity of fifty miles, or more, an 
hour, but its greatest danger lies in the suddenness 
with whieh it rises and the fitful manner in which it 
blows. ‘There is no infallible sign of its approach. 


The sky will be clear and blue, there will be no bank of 
clouds on the horizon, the only indication that a storm 
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is brewing being a thin horizontal wad about the 
toms of the highe=t mountains. which the inhabitants 
ot that country call the The 
at these times most healthful and invicorating, and 
t natives flowi it much ore bearable than the con 
divttoms which t siroees. when the air is 
domp, Warm and depressing 

it i= tteresting se ow all forms of life in the 
region visited by the bora adapt themselves to the 
temper of their stormy guest Trees and shrubs 


never grow very high. and their branches spread ina 
southerly or southwesterly direction. even the stems of 


| ‘ants ineline that wav ami men have. of course, | 
learned to build their houses <o that they will offer a 
safe shelter during the storms. The roofs, which are 


heavily loaded with stones, project only on the southern 
and southwestern sides, and the doors and windows 
open in the same directions. But, in spite of this, the 
srath of the storm alwavs demands some sacrifices of 
men and animals who are overtaken bv it in such 


places as the Daga Pass, shown in our engraving (for | 


whieh we are indebted to the Lilastrirte Zeitung), in 
which we see animals that, while on the steepest and 


BUST OF GALLIA 


most dangerous part of the pass, perceived the ap- 
proach of the bora, became more and more restless, 
pressed close together, and finally broke away and 
rushed down the steep path, seeking the safety offered 
by the valley ; but the malicious bora surprised many 
on the dizzy heights, and woe to all who were unable to 
find shelter in nooks in the rock or to obtain a hold of 
any kind ; they were swept off like chaff and hurled 
into the abyss. There a never-ending struggle 


is 


between the inhabitants of the Black Mountains and | 


the overwhelming forees of nature, and yet these 
people are devotedly attached to their rugged home, 
which was the last refuge of the old Servian freedom 
that was swept away by the Ottomans, whose attacks 
were as devastating in one way as those of the bora 
are in another In former times this pass often re- 
ie clang of the weapons of Ottomans 
vegrins, and it is still an important 
old with many fortifications. 
ammarion has undertaken to cinema- 
He takes 3,000 photographs a night 
nd expects to show realistic pictures 
s of moon and stars. 
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FALIZES BUST OF GALLIA 


bust of Gallia ix now in the gallery of seulp-| ander III; and the “Three Coronations, 
| Palize’s most valuable works, for which the museums 


ture of the Luxemberg Museum. Before the last ar- 
rangement of the pictures and statues, it was placed 
in the center of the first ball of paintings. 
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Behind it | 


18481 


| Navarre): the ~ Olive Crown,” of fine gold, which Presi- 


dent Felix Faure deposited upon the tomb of Alex- 
one of 


of Kensington and Berlin are now disputing 
The * Goblet of the Decorative Arts” worthily ter- 


were displaved the rich showeases of goldsmith’s work | minates both this series of pieces and a career which 


and enamels: and in the opinion of its desiguer it here 


found a normal vicinage. In executing it after the 
original of M. master goldsmith 
Lucien Falize had. in faet, but one pretension 


[have desired.” said be. “to produce a piece of trade 


| skill is abreast of that of the Lest epochs of art.” 


sigualized itself by the restoration of mosaic work in 
enamels and of bass-relief enamels to a place of honor. 
and by the creation, in practical order, of a syudical 


1 | chamber of goldsmith’s work. 


If Palize had not been taken away from us so pre- 


work which should prove that, as regards style, our| maturely a few months ago, some new projects, bolder 


still than the * Goblet.” would have seen the light for 


The head of Gallia is carved from a piece of ivory|the Exposition of 1900. and have affirmed anew the 


and surmounted by a gold helmet enriched 


emeralds and rabies. 


The chest is covered with a coat | goldsmith’s work at the Exposition of 188%. 


with | artistic law formulated in the report upon the class of 


The ro- 


of wail of old silver held by straps of gold, and upon | sette of officer of the Legion of Honor that Falize re- 


the shoulders are lions’ faces having emerald eves. 
series of leather straps stamped with gold detach them- 
selves from the helmet and fali around the neck. The 
decoration is strengthened by motifs of expression ; 
i the helmet in the form of a dolphin’s head surmounted 


FALIZE. 


BY LUCIEN 


| by a dragon, and a head of Medusa placed upon the 
breast in the center of the armor. Such as it is, this 
bust could, in faet, find terms of comparison only 
among similar works, the products of the goldsmith’s 
art. 

But since its present place in the gallery of sculpture 
constitutes a presentation of honor, it would be im- 
possible to find fault with a homage that is addressed 
jas much to the original bust by Moreau-Vauthier as 
it is to Falize’s work of interpretation, and, through it, 
to our decorative art, of which goldsmith’s work is one 
of the most legitimate representatives. 

Among the many produetions of Falize, amateurs 
hold prineipally in esteem ‘* Urania’s Cloek,” in gold, 
ivory and enamel ; the ** Angelus Clock,” in ivory and 
gold, in the style of the twelfth century ; the ‘“‘Sas- 
sanida Vase,” in rock crystal, gold and enamel ; the 
“Ship of Peter the Great,” belonging to Grand Duke 
Viadimir ; the ** Billow,” an epergne in massive silver ; 
the * Crown,” which the Czar deposited upon Carnot’s 
tomb ; the ** Hammer and the Trowel ” of the Alexander 
Ill bridge; the ** Mortuary Crown” of Duc d’Aumale ; 
the four panels of Prince de Bearn (Gaston de Bearn, 
Gaston de Foix, Anne de Bretagne and Marguerite de 


Al 


ceived on this occasion had been valiantly won; and 
although the master goldsmith did not realize all his 
ideas, he produced enough to save his name from ob- 
livion.—Le Magasin Pittoresque. 


THE MAGNETIC PROPERTIES AND _ ELEC- 
TRICAL RESISTANCE OF IRON AT HIGH 
TEMPERATU RES.* 


THE magnetic properties of iron and, toa lesser ex- 
tent, of the associated metals—nickel and cobalt—have 
always been a fascinating subject of study. Possessed 
by these three metals alone, these properties, so pecu- 
liar and so different from any of the other known pro- 
perties of mater, have imparted to the study of these 
so-called magnetic metals a special charm and interest, 
apart from that excited by the vast industrial import- 
ance of at least one of them. 

Among the very early inquiries into the nature-of 
magnetism there were not neglected experiments on the 
effect produced by change of temperature. Three cen- 
turies ago Gilbert reeorded the observation that a 
piece of iron or steel, if heated more strongly than up 
to a full red heat, ceased to be attracted by a magnet, 
though it regained its previous magnetic qualities on 
cooling below that temperature. 

Until comparatively recently, however, accurate mag- 
netic measurements, even at ordiuary temperatures, 
could alone be made on permanent magnets and the 
forces acting on their poles. The capability of aequir- 
ing temporary or induced magnetisin when near a mag- 
net, which is the characteristic property of soft iron, 
could not be subject to strict measurement until it was 
shown, first, how a given specimen of iron could be uni- 
formly magnetized in a uniform magnetic field: and, 
secondly, how both the magnetizing foree of that field 
and the consequent magnetization of the iron could be 
measured. We know of only one way of completely 
satisfying the first condition, namely, by covering a 
ring-formed specimen (whose outer diameter but slight- 


| ly exceeds the inner) with a uniform layer of insulated 
| wire carrying an electric current, thus forming a ring 
magnet with no distarbing poles. And Faraday’s re- 
searches on electro-magnetic induction have furnished 
us with a method, at ounce accurate and convenient, of 
determining the magnetization of the apparently an- 
magnetized ring magnet, i. ¢.. by the use of a ** seeond- 
| ary winding ~ or outer layer of insulated wire connected 
with a * ballistic” galvanometer. Knowing, then, the 
intensity of magnetization cailed up by a given mag- 
netizing force, we can, from their ratio, express the 
facility with which the iron takes up magnetic indue- 
tion, or, in other words, its magnetic permeability. 

To apply this method to the measurement of perme- 
ability at high temperatures, both the magnetizing and 
the secondary winding must be so insulated as to be un- 
injured by the heating ; and, further, the thermometer 
or pyrometer, which measures the temperature, must 
be placed inside the ring, so as to measure the actuai 
temperature of the iron. 

Among the earlier important researches on magnetic 
properties at high temperatures, that of Baur, of 
Ziirich, in 1879, should be mentioned. He experimented 
simply on an iron bar heated in a furnace, and thence 
rapidly transferred to the interior of a straight magnet- 
izing coil. Not, however, till 1889 was it shown by Dr. 
Hopkinson, in his classical researches, that the ring- 
magnet method could be successfully applied to the 
measurement of permeability at high temperatures. 
The windings of the ring magnets were, in this case, of 
copper wire insulated with asbestos; the heating was 
earried out in a gas furnace, and the rise of tempera- 
ture of the iron core was deduced from the increase of 
the electrical resistance of the secondary winding. 

Of the more recent researches, the most remarkable 
is that of M. Curie, published in 1895, describing experi- 
ments on the magnetic behavior of a great variety of 
substances at temperatures ranging upto a white heat. 
The method he adopted—that of finding how strongly 
the specimens were attracted when placed vear a power- 
ful magnet — was well adapted to determine perme- 
ability in intense magnetic fields, but it is much inferior 
to the ring-magnet method, where the permeability 
varies much with the magnetizing force, as is the case 
whenever the magnetic field is not intense. 

In the course of some experiments on the subject of 
this article, the results of which have been recently 
published, I have endeavored to approximate, where 
possible, more closely than previous experimenters to 
the ideal method which would be the outcome of the 
principles laid down above. The ring magnet, whose 
core was the iron specimen to be tested at high temper- 
atures, was made very small, measuring about one inch 
across. The temperature of this core was determined 
by means of an electrical thermometer embedded in it, 
consisting of a wire of pure platinum whose electrical 
resistance at any temperature had been previously de- 
termined, and whose resistance, therefore, if subse- 
quently measured, gave its temperature, and hence, 
also, that of the iron core in which it was laid. Asbes- 
tos paper insulation, as had been used by former exper- 
imenters, was found to be very imperfect at high tem- 
peratures, owing largely to carbon deposited from the 
materials used in its manufacture. This difficulty was, 
after some trouble, overcome ; but wherever a high de- 
gree of insulation was wanted, as in the case of the 
thermometer wire and secondary winding, it was found 
necessary to employ mica, though, as may well be im- 
agined, the use of such an untractable material for such 
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a purpose is beset with considerable mechanical diffi 
culties 


Now, to find the magnetic condition of a sample of | 


iron at a yviven temperature with any completeness, it 
is not sufficient merely to measure its permeability in 


Various magnetic fields: the behavior of the iron when 
subjected to what is called a “evelie process of mag 
netization must be studied—the “hysteresis” or energy 
absorbed in one loutble reversal of the magnetization 


of each ecubie centimeter of the iron must be measured 
But the taking of so many observations requires 


time: and if, during this time, the temperature of the 
iron be not perfectly constant, all efforts at refinement 
in the magnetic measurements are Chrown away The 
heating of the ring must, then, be thoroughiv under 


control The method | adopted was an eleetriecal one 
lhe ring magnet was furnished with an extra winding 
of asbestos-insulated platinum wire, so wound as to 
have no magnetizing influence, and by passing through 
this wire a suitable eleetrie current, heat could be gen 
erated in the ring at anv desired rate This method 
however (the principle of whieh was ulopted as long 


age as by M. Ledeboer snot used to full advan 
tave unless combined with an effort to thermally isolate 
the bodv to be heated Each ring magnet was, there 
fore, thickly wrapped with asbestos and supported in 
the center of a closed and partially exhausted glass 
vessel (oxidation of the iron core was also in this ways 
avoided 

This method of heating proved most satisfactory 
The loss of heat by wdiation and comduetion being 
slight, the ring magnet could not rapidly alter its tem 
perature: and there is probably no way in which we 
can supply heat energy to a body whieh can compete 
with the electrical resistance method, either as regards 
eonstaney or control For obtaining Temperatures up 
to on iwhite heat —this method, com 
bined as far as possible with “thermal isolation,” and 
eleetrical method of tmeasuring the temperature, 
hhoukd in e future prove of the vreatest value in 
ill cases where the ply il roperties of bodies at 
hich temperatures require caretul livestigation 

Phe original intention of mv experiments was to as 
certain exactly in’ what way the specific electrical re 
sistance of iron changes at and about the ‘ritical tem 
perature at whieh the properties irom so 
nearly disappear, so as to throw wht, if possible, on 
the molecular state which we characterize bv the term 
tic With rom core of the 
rit Was of a irom stripe 
among the turns of which notmeter 
wire Was buried with 
simultaneous of th tic «Qualities 
and eleetrical resistance of a sample of iron could be 


made with accuracy alike at low and high tempera 
tures 

Let us now consider the tagnetie changes which oe 
eur in soft iron when heated \t ordinary tempera 
tures iron shows a kind of unwillingness, so fo speak, 
to become slightly magnetized—its permeability under 
stuall forees is not wreat B mila certain limit, how 
ever t thre renatest eadiness to become 
further marnetized, and eoutinues to have a high per 
meability until magnetized very strongly But from 
this point it begins to show signs of magnetic satura 
tion, and ultimately refuses to be further magnetized 
without the application of very great force 

Now, as the temperature of the iron is gradually 
raised, itis found that practical magnetic saturation 
takes place sooler and sooner Iron refuses to become | 
so strongly magnetized at higher temperatures. Thus 
the permeability in strong magnetic fields falls off as 
the temperature rises, very slowly at first, then more 
rapidly, till, near the “critical temperature,” the per 
meability rapidly drops to quite a low value 


On the other hand, in weak magnetic fields, the be 
havior of iron upto within a few degrees of the critical 
temperature” is precisely opposite. The permeability 


rises with the temperature, at first slowly, then above 
with ever increasing rapidity, until at last that 
lack of suseeptibility to small forces disappears, and 
iron shows itself just as amenable to magnetic influence 
in stuall magnetic fields as in the larger ones, where the 
maximum permeability oceurs 

At this temperature, say 15) below the critical tem 
perature (about 750° C.—a red heat), 
those qualities at once which are sought after by the 
transformer maker—practical absence both of hystere 
sis and of eddy currents (the latter owing to the greatly 
increased electrical resistance), and a permeability 
nearly four times as great as that attainable in com- 
mercial transformer iron. So tagnetic, indeed, is the 
iron that even the earth’s 1nagnetic field, in the diree 
tion of its wreatest senough to induce strong 
magnetization (Bb >. 000), in facet, almost saturate the 
iron (for which, at this temperature, a relatively low 
induction suffices). The behavior of a compass needle 
near a slowly cooling ingot of cast steel should be rather 
interesting, for just below the critical temperature the 
vertical ingot must behave as a very powerful magnet 
indeed. 

For all the lesser magnetic fields, there is a tempera 
ture of maximum permeability which is nearer to the 
critical temperature the smaller the magnetic field 
But at that temperature the magnetic qualities in al 
most all tields practically vanish. Hence, when the 
magnetizing force is very sinall, the change from enor 
mously inmagnetic to almost non-magnetic takes place 
with extreme suddenness 

Above the critical temperature iron is but feebly mag- 
netic; vet it is still much more readily affeeted by a} 
magnet than most other feebly magnetic bodies. Not 
tilla white heat is reached do the magnetic qualities of 
iron become inperceptible 

It is not easy in an article like the present to deal 
with the changes which occur in the electrical resist- 
ance of iron, but the following remarks may be of in- 
terest 

The experiments of Dewar and Fleming have shown | 
that at a temperature of —200° ©, the specific electrical | 
resistance of iron is extremely low. Throughout the 
range of temper:ture included between that extreme 
of cold and the evitical temperature—about + 780° C, 
the resistance rises at a steadily increasing rate, so that | 
at the latter teuperature it is over 150 times as great as | 
at the former : far in excess of 1 of any Known alloy 


at ordinary temperatures (crystal! tnetals and their | 


irom possesses all 


ntewsity 


alloys excepted), and about equaling liquid mereury 
Ou still further raising the | 


for high specific resistance 


jas if they had not been apparently frozen stiff for 


jdied in a few days—‘‘suffocated,” Prof. Browne de- 
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| temperature of the iron, it is found that the rate of rise 


of resistance, instead of further inereasing very rapidly, 


which, it is supposed, supplies them with susten: 
As a matter of fact, although dormant animals ab-..ri) 


falls off till, at a white heat, the resistance of iron in-| fat, it does not enter into their digestive organs 


creases only slowly with the temperature. 
It has long been known that this increasing rate of | 


same fat absorption oceurs when the animal is cy 
If you kill a rabbit, or any other animal, and leave 1 


rise of resistance with temperature is a characteristic | entrails in it, the fat will disappear in a short tin 


possessed by the magnetic metals alone. Here now we | 
see that no sooner does the iron cease to be strongly 
inagnetic than this quality disappears and becomes ex- | 
changed for an opposite one, namely, a decreasing rate | 
of rise of resistance with temperature. In some hither- | 
to unpublished experiments on Hadfield’s manganese 
steel (a non-magnetic steel which can be rendered mag 


netic by annealing), | have observed a precisely similar | empty stomach. 


change of the resistance temperature function to take | 
place during the annealing of this steel, thus furnishing | 
a second case of this obseure resistance change accom 
panving the change from magnetic to non-magnetic in | 
one and the same sample. 
Che connection between magnetic and electrical pro- | 
perties is evidently not a very simple one, but in the 
tace of these facts it is hard to deny that there is| 
one; and it is only by trying to find out how the var- | 
ious physical properties depend upon magnetism that 
we may hope to arrive at a comprehensive explana- 
tion of that obseure but most interesting condition of 
tnatter 


HIBERNATION. 


THE phenomenon of hibernation in animals, fish, 
and reptiles is something that from its very nature | 
and surroundings cannot be investigated, and conse 
quently little is known as to its cause, or as to what 
physiological changes oceur to animals that habitually 
retire to concealed places and lie dormant, or in a} 
ethargic sleep, for davs, weeks and even months. It | 
is known that in the perfect hibernators the a wd 
of nature are interrupted during the period of this long 
inseasibility Breathing is nearly and in some hiber- 
nators entirely suspended, and the temperature of the 
blood, even in the warmer blooded animals, falls so low | 
that how life can be maintaimed by it is a mystery of | 
rvsteries, 

\ variety of Roeky Mountain ground squirrel, when | 
in perfeet hibernation, has a temperature only three 
degrees above the freezing point of water, and when 
taken from their burrows in that condition these | 
~juirrels are as rigid as if they were not only dead, but 
frozen. But a few minutes in a warm room will show 
that they are not only alive, but full of life. This in- | 
teresting fact in natural history was first demonstrated 
by the late Andrew Fuller, of Ridgewood, N. J., to| 
whom a friend in the West sent a pairof these squirrels, | 
When the weather became cold, Mr. Fuller missed his | 
pets one day. He supposed they had run away fromm | 
his premises. Nearly a month later he found them by | 
accident curled up beneath a pile of straw in one cor- 
ner of an inclosure on his place. They were so cold and 
stiff that he supposed they were frozen to death. He 
carried them into the house to show his wife the fate | 
that had befallen the poor little rodents in the harsh 
Eastern climate. While he and she were discussing 
the matter sorrowfully, the squirrels began to show | 
signs of life, and shortly were frisking about the room | 


weeks 

Mr. Fuller then knew that the squirrels had been 
in a state of hibernation, and it was such an extraor- | 
dinary one that he put them out of doors again to let 
them resume that condition if they might, so he might 


| 
| investigate it further. They had no sooner got into the | 
} 


cold air than the lethargie state began to assert itself, 
and Mr. Fuller covered them with the straw. A month | 
later he took their temperature and found it to be as I} 
have stated—only three degrees above the freezing | 
point of water. Again they came back to life and ac-| 
tivity when placed in the warm room, but after a few | 
hours showed plainly that they were being bereft of | 
their natural winter sleep. Mr. Fuiler turned them | 
loose to find it again. ‘They found it as before, and | 
they remained ip that condition until the warm weather | 
returned in the spring, when they came out as chipper 
as if they hadn't lost a day or a meal. 

\s to the suspension of breathing in hibernators, the | 
fact is proved sufficiently in the instances of the rac- | 
coon and the woodehuck, When they have laid them- 
selves away for their winter sleep, they roll themselves | 
up so comfortably and press their noses in such a pe- | 
culiar position against their hinder parts that it would 
be an absolute impossibility for them to draw a breath. 
The popular backwoods belief is that the bear rolls | 
itself up in this way and does not breathe, but, while | 
the bear is classed as a perfect hibernator by natural- | 


ists, it breathes while in its lethargy, as its blow holes | 
in the snow prove—holes melted in the snow beneath 
which the animal frequently stows itself away, under a 
covering of leaves, which holes frequently betray its 
presence to the woodsman. 

The marmot family produces the soundest winter 
sleepers. When the marmot is in its peculiar state of hi- | 
bernation the electric spark will not rouse it. The most 
noxious gases do not affect it in the slightest. If its 
temperature is raised above that at which the animal 
breathed in its natural state, it will die almost imme- | 
diately. This is on the authority of the late Prof. Peter | 
A. Browne, who at one time was connected with La- | 
fayette College, and investigated the subject of hiber- | 
nation and estivation further than any other scientist | 
that | Know of. 

The hamster, a rodent common in northern Ger- 
many, is another animal that has its peculiarities as a | 
hibernator. Prof. Browne mentions a hamster that | 
was put into a box which was closed with earth and | 
straw and placed where the cold was intense, but the 
hamster did not show any sign of becoming torpid. 
The box was then buried in the ground and was dug 
up after some hours, when the animal was found in a 
state of the most profound lethargy. And this hamster 
was kept in a reom where there was no fire. The 
animal rolled itself up in a corner, but presently woke 
up and came out. It was in the best of health, but 


clared, ** because it could not have confined air.” 

VUur own familiar wild animals, the bear, the rae- 
coon, and the woodehuck—the groundhog of colloquial 
nomenclature—are classed as perfect hibernators be- 
cause they store no food for winter, but have acquired 
a thick, fatty secretion between the skin and flesh, 


Remove the entrails, and the fat will remain. Food j 

troduced into the stomach of a hibernating animal «+r 
reptile will be found undigested at all stages of i: 
lethargy. I say “introduced into the stomach,” b« 
cause it could get into the stomach of such a creature 
only by force or artificial means, for a hibernating 


janimal invariably goes into its peenliar state on an 


Why? [donot know. That is one 
of the mysteries of the phenomenon. But the most 
mysterious of all things connected with hibernating 
animals is that, although bears and woodehucks are 
profound hibernators, they produce their young during 
their winter sleep. 

The woodehuck is undoubtedly a perfect hibernator 
and the female bear is, but the male bear is frequently 
roused from his winter sleep, and is found roaming 
about in midwinter. A bear hunt when the snow is 


| deep and the cold intense is not an uncommon relief to 


the monotony of life in the backwoods, but the hunted 
bear is invariably a male. I have talked with scores 
of old and observant woodsmen, versed in the ways 
and haunts of wild beasts, but none has ever been able 
to say yet that he ever knew a female bear to be killed 
after the season for hibernation has come, and none has 
ever yet seen a gravid female bear. Where do the fe- 
males go during that time, that they are never dis- 
turbed in their retreats ? No one can say. 

The raccoon is often gregarious in its hibernating, 
and it way be that for that reason it not infrequently 
comes forth from its snug quarters in the hollow tree 


j}and makes foraging trips about the country—the 


warmth engendered by the huddling colony arousing 
one or more of its members from their lethargy for the 
time. Woodehucks hibernate in pairs, but I never 
knew one of these proverbiaily sleepy creatures to leave 
its hole until warm weather came—in spite of the al- 
leged practice it has of coming out invariably on the 
second day of February tofix the weather for the rest of 
the winter. I took the trouble once to dig into a wood 
ehuck’s burrow on a Candlemas Day—and a warm, 
cloudy day it was; just such a day when the ground 
hog is said to come out of his hole and stay out. | 
found two woodechucks in the burrow, with no more 
sign of life about them than if they had been shot and 
killed. From all outward appearances I could have 
taken them out and had a game of football with them 
without their knowing it. 

Squirrels are only partial hibernators, from the fact 
that they work all summer and fall storing great quan- 
tities of food to supply them when hunger wakes them 
up during the winter, if, indeed, they spend much 
of their time in sleep. Squirrels are systematie and 
longheaded providers for the emergencies of a long 
winter, and not only stow away their favorite food in 
one grand storehouse, but also make deposits of it 
in other places, so that if one granary or nuttery is de 
stroyed or becomes exhausted the caches can be de- 
pended upon. When the snow has lain on the ground 
late in the spring, holes may be seen in it at various 
places in the woods where squirrels have dug down 
through it to reach nuts or grain or acorns buried in 
the ground there months before for just such an emerg- 
ency. The instinct with which these little animals 
loeate such spots, covered as they are with maybe a 
foot or more of snow, is unerring and marvelous. If the 
snow should happen to be thickly covered with erust, 
the squirrels are unable to dig through it, and it is no 
rare thing, toward the end of an unusually long winter, 
for woodsmen to find squirrels dead on the crust, 
where they had been digging desperately to uneover 
the cache below, the supplies of the main store having 
become exhausted. 

A curious phenomenon of hibernation, according to 
Prof. Browne, is shown in an animal called the loir, a 
native of Senegal. This animal never hibernates in its 
native clime, but every specimen that was ever brought 
to Europe became torpid as soon as exposed to cold. 
The common land tortoise, no matter where it may be, 
and it is a voracious feeder, goes to sleep in November 
and does not wake up again until May. The hedge- 
hog goes to sleep as soon as the weather gets cold and 
retains in unbroken slumber six months. 

At the beginning of cold weather bats begin to hud- 
dle together in bunches in hollow trees, dark corners 
in deserted houses and in caves and crevices in the 
rocks. They gradually lose all sensibility, and con- 
tinue in a comatose state until the return of genuine 
warm weather. When you see the first bat of the sea- 
son fluttering at nightfall, you can be sure that warm 
weather hascome to stay. The little hooks at the end 
of one of the joints of each wing are what the bat 
hangs itself up by when it goes to sleep, whether for a 
day or for months. When the bats are clustering for 
hibernation, one of the number hangs itself up by its 
hooks, head downward, and the others cling to it. It 
ison record that sixty bats have been found in one 
cluster, the entire weight of the lot being sustained by 
the one bat clinging with its hooks to whatever it had 
fastened them to at the start—a weight of at least ten 
pounds. The position of the central bat in such a eclus- 
ter would be like that of a man hanging to something 
by his thumb nails, and supporting the weight of fifty- 
nine other men. So completely is animation suspended 
in the bat during the cold months that no test yet ap- 
vied has induced it to show the least sign of life. 
forpid bats have been inclosed by the hour in air- 
tight glass jars and not a particle of the oxygen in the 
jars has been exhausted when they were taken out, 
showing that the bats had not breathed. 

As cold drives certain animals, insects and reptiles 
to a state of torpidity, so heat and lack of water bring 
about the same condition in others. The animal or 
reptile that hibernates or goes tosleep in cold weather 
arranges its body so that it will conduce to the greatest 
warmth, while those that estivate, or become torpid in 
warm weather, place themselves in positions that show 
that they want all the coolness the climate will permit. 
The tenric, a tropical animal, carnivorous and inseet- 
ivorous, becomes torpid during the greatest heat, and 
lies on its back with its body drawn to its greatest 
length and its limbs spread wide apart. Snakes esti- 
Vate in the South, all kinds together, just as sne'xes 
hibernate in the North, but instead of rolling them- 
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selves in great balls, as the Northern snakes do, they 
lie singly, and stretched to their full length. 

Want of water will cause the common garden snail 
to go intoastate of the most complete and curious 
lethargy. This is the snail of the genus Limax, and not 
the larger one of the genus Helix. In the latter the 
phenomenon of hibernation is especially remarkable, 
In November the snail forms just a soft, silky mem- 
brane across the external Opening of its shell. On the 
jnoer surface of that it deposits a coating of carbonate 
of lime, whieh immediately hardens like gypsum. This 
partition is again lined with a silky membrane. The 
snail then retires a little further into the shell and 
forms a second membraneous partition, retiring again 
and again until there are six of these partitions between 
the snail and the lime-coated door at the entrance of 
the shell. In the recess behind all these partitions the 
snail lies torpid until May. All this time it lives with- 
out motion, without heat, without food, without air, 
and without circulation ; without the exereise of any 
ot its funetions. If this snail is prevented from hiber- 
nating for several seasons, by keeping it in a warm 
room, it will gradually waste away and die. Prof. 
Browne mentions a case where several snails of this 
genus were shut in a perforated box without food or 
water. They retired into their shells and closed them 
with a thin membrane. They remained so for three 
They revived when put into tepid water. They 


vears, 
The blood 


had been driven into torpidity by drought 
of this snail is white. 

Another curious thing about hibernating animals is 
that the bile of all other animals is the bitterest of sub- 
stances, while the bile of hibernating animals is sweet. 
—New York Sun. 


A HUMBUG—ART VERSUS NATURE. 
By GEORGE ARCHIE STOCKWELL. 


HEREWITH are presented three cuts (Figs. 1, 2 and 3) 
made from photographs taken of a pretended lusus ua- 


ture said to have been captured in Matanzas Inlet, 
Florida. 

When the ‘“‘counterfeit presentments™ were first 
viewed, I naturally called to mind the handiwork of 
certain Japanese artists, whereby are prepared for 
market “mermaids.” ‘These consist either of the body 
of a monkey andjthat of a fish soadroitly joined as to al- 
most defy deteetion, or of a wooden body carved in gro- 
tesque semblance of the upper part of the human form 
and an actual fish continuation replacing the hips and 
legs (Fig. 4). The gentleman who sent me the first 
photograph (Fig. 1) was informed the creature * had 
been pronounced by eminent doetors and naturalists 


as a connecting link between the birds and fishes :” 
and also that it had ** never been deseribed or figured 
in any work of natural history, though Webster, in his 
he tae Dictionary, deseribes it in part as a ‘sea 
devil.” 

It may here be remarked that Webster describes a 
“large cartilaginous fish of the genus Cephaloptera ~ 
as a ‘sea devi',” which term he likewise applies to the 
Lophius piscatorins, variously known in different Io- 
calities as the “angler,” ** angel fish,” * toad fish” and 
fishing frog.” 


SCIENTIFIC 


AMERICAN SUPPLEMENT, No. 1156. 


18483 


Subsequently from the same source were derived 
photographs, from which are taken Figs, 2 and 3. 

Repeated attempts on my part to define the creature 
by the aid of the most modern works devoted to ich- 
thyology proved futile. There could be found nothing 
that in any way applied to the form or outline as dis- 
played in the photographs. Latterly, during a corre- 


spondence with Mr. Henry J. Scherek, this gentleman 
informed me that during the past summer he observed 
‘on what is called the pier at Atlantie City, N. J., 
two or three of these creatures nailed to a post.” He 
adds : 

‘The fish is flat ; the radimentary legs in those seen 
by me were not quite as long as represented in the pho- 
tographs ; the drying and mounting in a standing posi- 
tion gives a peculiar appearance. The tail is long and 
resembles to some extent that of the creature known as 
*stingaree.’” 

Mr. ©. H. Eigersmann, who has been associated with 
Prof. David 8S. Jordan in the publication of ‘* North 
American Fishes” (Government Printing Office, Wash- 
ington), when the photographs were submitted to him, 


lia 


unhesitatingly pronounced the creature ‘a fraud.” He 
further says : 

** Nosuch creature as figured ever existed, now exists 
or ever will exist. It is, if anything, of the skate family. 
I have seen sailors tie back the pectoral fins of a skate 
force a pipe between its teeth and hang it to a post. In 
this condition the appearance is such that the openings 
of the nose have the position of eyes, and there is a re- 
semblance to the human face—not a remarkable fact, 
considering that the imagination sees human faces in 
the most unlikely objects.” 

A correspondence with Dr. W. D. Hutehings, of 
Madison, Ind., brought out information that leads me 
to definitely place the creature in the sub-order of 
fishes denominated Masticura, which embraces the 
rays and skates, of which more than two dozen are 
known to American waters. In order to market it 
among curiosity seekers, the’ fishermen, immediately 
after capture, mutilate and alter the creature in shape 


/ 


Fig. 5. 


and outline, producing the form appearing in Figs. 1, 
2and 3. A large portion of the tail is first amputated 
—normally it should be nearly or quite three feet in 
length, and it and the body are covered with sharp 
bony spines or points. Next the integument covering 
the upper jaw is disseeted up at point 3, Fig. 5, and re- 
flected back and drawn into shape to form the peak at 
the top of the head (point 1, Fig. 5), and allowed to 
dry in this position. The integument of the under 
portion of the jaw, together with that of the throat 
and the upper breast, is also dissected back at point 2 
in both Figs. 5 and 6, and when dried, forms the 
wings. A like process on the posterior and under por- 
tion of the body close to the tail forms the suppositi- 
tious hips and legs. 
Fig. 6 represents the creature very nearly intact. 


it certainly is closely allied thereto. When the forego- 
ing facts are known, Fig. 3 becomes a trifle more in- 
telligible, as close scrutiny reveals the original outline 
of the ray and the grooves formed by the tissues when 
reflected back. 1 am not positively certain, but sur- 
mise this to be either the Urolophius jamaicensis or 
the Dasytis sabina. 

Perhaps some of the Southern readers of the SCTEN- 


Fig. 6. 


TIFIC AMERICAN SUPPLEMENT can throw more light 
upon this subject. 


EDUARD LINDEMANN AND OSCAR STUMPE. 


THE last days of the old year witnessed the removal 
by death of two astronomers who have rendered valu- 
able services in the respective positions in which they 
| were situated, though not occupying prominent places 
jin the history of the science. Both are mentioned 
| by the authorities under whom they served with the 
| utmost respect, and their loss is acknowledged with pro- 
| found regret. 

Dr. Eduard Lindemann, who died suddenly on 
December 21, was born in Nishni-Noyvgorod in 1842, 


and pursued his seientifie studies in the universities of 
Kasan and Dorpat. The latter university he left in 
1868 to enter the observatory of Pulkova, wherein he 
filled the office of scientific secretary. In this capacity 
he had the management of the library, and the pre- 
'paration of the second part of the * Librorum in Bib- 
liotheca Speeule Pulkovensis contentorum Catalogus 
systematicus” was intrusted to him, and very admir- 
ably did he fulfill the trust. The duties of his office 
did not permit him to take a great part in the astrono- 
mical observations there carried on ; but his tastes led 
him to take great interest in the Zollner photometer, 
and the series of careful measures which he made with 
that instrument have led to his being regarded as an 
authority in its use. His paper on the * Brillianey of 
Bessel’s Stars in the Pleiades,” published in tome xxxii 
of the Mem, de l’'Aead. Imp. des Sei. de 8. Petersbourg, 
is well known, and he has further used his measures to 
determine the seale of magnitude employed in the 
| Bonn Durechmusterung. 

The second astronomer whose death (at the early age 
|of thirty-five) we have regretfully to mention is Dr. 
| Osear Stumpe, well known for his contribution on the 
motion of the solar system. Dr. Stumpe's early life 
appears to have been one of great hardship and a 
severe struggle against adverse circumstances. When 
ten years old he lost his father, but in face of all diffi- 
culties, he determined to win his way to the Berlin 
University as a student of science. This he accom- 
plished in 1883, though he had had occasionally in 
previous years to interchange the parts of student and 
teacher in order to obtain a livelihood and be enabled 
to continue his career. Even at Berlin, his studies of 
matheinatics and astronomy were interrupted by his 
duties as a shorthand writer in the government and 
law courts, From Berlin he went to Bonn, and be- 
came a teacher ina private institution. Here he ap- 
| ages to have prepared the heavy caleulations which 
1e afterward incorporated in his inaugural disserta- 
tion on the solar motion. In this work, Dr. Stumpe 
based his computations on 1054 stars, whose annual 

»sroper motion exceeded 0°16" in the arcofa great cirele. 
| The peculiar feature in the treatment was the intro- 
| duction of aterm depending upon a supposed orbital 
/motion of the stars in the plane of the Milky Way. 
| This term did not appear, however, to have a real ex- 
istence. The stars were divided into four groups de- 
| pending upon the amount of the annual proper motion, 
and the four solutions gave very accordant results in 
R. A. for the position of the apex of the solar system. 
The declination appearea less certain, but great con- 
| fidence has been attached to the results of this parti- 
cular investigation. Dr. Stumpe’s talents as a com- 
| puter have been generally recognized. He took some 
| share in the calculations of the star places in the Bonn 
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ward, on repairing to Berlin in 1801, he was engaged 
in the preparation of the Zone Catalogue 15° to 20° de 


inthe preparation ofthe Zone Catone Walyable Books 


in the many researches with whieh that astronomer] sUuITABLE FOR YOUNG OR OLD PEOPLE. 


has been connected, and who loses in him an able co | 
operator and a devoted assistant,— Nature, 
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A READABLE 


THE MANUPACTURE OF LACTIC. ACID. Stage Illusions and Scientific Diversions, Including Trick 
> 
In the June 30, 1807, number of The Journal of the | Photography. 
Society of Chemical Industry is a very interesting | By ALBERT A, HOPKINS, 
areticle by Alan A. Clatlin on Manufaeture and | editor of Scientific American of Notes and 
Applications of Lactie Acid.” We eull from it: such Queries, 


parts as may be of particular interest to our readers 
The lactic acid industry dates back about twenty 
whieh 


« unique work appeals to the professional and the amateur alike, 
and will prevwe a Weleome addition to any library The are tilas 
trated by the highest class of engravings 


years, when Mr. Avery bewan his investigation, Great attention ia paid to the exposés of 
» large and important illusions; these have 
resulted in the process whieh he covered from to bean tn many onsen by the 


i885 by American and foreign patents, The produc litateurs themselves. Some of the most 
important tricks of Robert Hloudin, Bautier 
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tion of the acid on a large scale by fermentation is in 
teresting because it employs micro-organisms to split plained. Conjuring is not neglected, a se- | 
tion of some of the best know? f 
up t he glucose moleeule into two molecules of ethylidene 
lactic acid The miero-organism that does this work sword-swallowers, ventriloquists, shadow 
eraphiats, all come in for ashare of atten 


is well known as the bacillus acidi laetiei, 

The manufacture of lactic acid has three divisions 

the preparation of the saccharine solution, the fer 
mentation and the conversion of the fermented liquor 
into commercial lactic acid. For complete decomposi 
tion the saccharine solution should not vary between 
the limit 1°05 to 1075 speeifie gravity. A solution of 
that density will contain from 7‘, to Il per eent, of 
saccharine matter. To do its the | 


on Mental Magic” 
of performing sec- 


tion, while the chapter 
lescribes simple means 
sight 

Such entertainments as cycloramas, tire- 
works, et« are also treated, and all well 
iustrated with original engravings Auto 
mata and curious toys are then described, 

rhis work is acknowledged by the Proe 
fession be 


THE STANDARD WORK ON MAGIC. 


The section devoted to Photographie Di 
versions is very complete, giving the meth 
«lt of producing astonishing trick photo 


work thoroughly, 
lactie bacillus needs to be well nourished by nitrogen. | 
ous matter. The most convenient form for this nitro- | graphs. The method of aking and project- 
genous material is as it comes from vegetable life—as ing moving photogrs 


tail the vitascope 
extracted, for instance, from bran by the action of SNOW READY. | mute and the mutograph 
boiling water and dilute acid. The requisite saecha DY. 


rine solution made up and boiled for at least an hour, | and there is hardly any 
reved t the fer- magic te whom it will peal 
to make sure of sterilization, is conveyed Ito ue . attractively be und in special cloth with stamp in cok rec cd inks 
mentation tank There it is rapidly cooled to 55° C, 568 Pages. 420 IMustrations. 
or lower, not going below 45°, and impregnated. lm Price, by mail to any part of the world, $2.50. 
pregnation takes place at a higher temperature than 


An Illustrated Circular sent on 
observers have generally stated, a peculiarity perhaps 


arising from the large seale at whieh the work is carried “EXPERIMENTAL _ SCIENCE. | 


ou In continuous manufacture the ferment solutions 

are impregnated froma preceeding ferment liquor, in Sv CEO. M. HOPKINS. 

which a lively fermentation is in progress. For an Seventeenth Ec , Revised and Enlarged. 540 Pages. 800 

original impregnation, lactic bacteria must be obtained Illustrations. ntly bound in Cloth. Price, by mail, 
pos ts aid, $4.00; Half Morocco, $5.00. 


from an outside source. | prefer to use for that source 
milk that has been allowed to stand at a temperature nterest and value for teachers, students end cthere 
of 45° until slightly omething worthy of thought. 
The impregnation accomplished in the saccharine | !t bas inttuences wae the ehotee career. will sive 
solution, the main process in the manufacture of lactic | feat improvements of the day. It furnishes suggestions for hours of in- 
acid is begun. ‘The suecess or failure in the manufac- | structive recreation 
ture depends wholly in the management of the fer What the Press says of ‘‘ Experimental Science."’ 
mentation. For economical production, over 90) per Mr. Hopkins has rendered a vala- 
eent, of the glucose must be converted into lactic acid. P service tu experimental physics. 
Any uneonverted glucose works a double injury, not 
only being a loss of material, but also making the re 
sultant laetie acid liable to subsequent decompositions. 
As the fermentation progresses, the solution must. be 
neutralized with milk of lime, or chalk in suspension, 


< 


This isa book fall 
|} Who desire to uF ‘tain a practical kr 
sour rhi ung and old 


f very practical 
of asctentit 
tind in its pages & 
Blectric 


character, ane 
of mind could tail te 
fundet valuable tnftormation 
«iy. 

‘The werk bear the stamp of a 
writer who writes nothing but with cer- 


: tainty of action and result md of a 
if the fermenting solution is overneutralized, the buty- | teacher who imparts scientitic informa- 
ric ferment will at once begin to aet, and, once active, | ter im an attractive and Tasetnating 

manner qineer. 
is very difficult to control. Lt is the greatest enemy to It should be found in every library.” 
» lnetie fer acetic aci English Mechant 
the lactic fermentation, destroying the laetic acid that | The book Would be amost judicious 


has been made, and devouring new quantities as fast! hotiday gift.”—Bngineering and Mining 
as they can be produced. In twenty-four hours one- | Journ —— 
third of the lactic acid may be destroyed by the buty- | Mr. Thomas A. Edison says: “The 


ar > , practical character of the physical ap- 
rie bacillus. Antiferments cannot be used Witt of the descriptive 


safety in lactic fermentation. The lactic bacillus is | matter, and its entire freedom from 
more susceptible than other ferments, and is killed 
while others are only stagnated. When the fermenta- clementary physics it whic bh lam aie 
: . i Prof. D erin niversity of the City of New York, says: “ I know 
tion is ended the liquor must be heated sharply to Kill | o¢ yo Work that is at the same time se popular in style and so selentitie in 


all bacteria and spores and prevent subsequent fer 


thentation, 


character 
Pr W.J. Rolfe, of Cambridgeport, Mass., writes: “'The book is by 
farthe best thing of the kind | have seen, and | can commend it most 
The fermented liquor, which is now a solution of | cordially and emphatically 
ealeium lactate, with a multitude of dead lactie bac- | Hundreds of cordial recommendations from eminent Professors 
teria floating in it, is filtered and evaporated. If al and Scientific men. 
pure lactie acid is desired, the calcium lactic is —— 
to erystallize, and then is purified by repeated crysta 
lization. Por a commercial lactie acid, 
by sulphuric acid of the dense unerystallized solution | 
of calcium lactic gives an acid of sufficient purity. 
The free acid obtained from this decomposition is 
further concentrated to such strength as the market 
demands. A 50 per cent. solution is about as con- 
centrated as it is economical to manufacture, This 
appears on the market as asirupy liquid, with more 
or less brown color, and a specific gravity of 120 and 
contains about seven per cent. of lactic anhydride. | 
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presence of daylight, the film becomes insoluble in hot 
or cold water. The formula reads: 
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tical experience of the ablest chem- 
ists and workers in all parts of the 


oO ee 2 grammes. world; the intormation given being 

Potassium bie hromate 2 of the highest value, arranged and 

N 10 és condensed in concise form, conven- 
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used in the various manufacturing 
industries, will here be found an- 
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